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CORROSION COSTS 


WROUGHT IRON 


A suburb with Central Heating 
sounds like the dream of some 
modern housing-project designer 
.. . yet one has existed near Cin- 
cinnati, Ohio, since the middle 


1920's. Mariemont, an unincor- 
porated residential village con- 
structed by the Thomas J. Emory 
Memorial, has a central heating 
plant with sufficient capacity to 
heat three-fourths of the entire 
town. Three and one-half miles of 
mains distribute the steam. The 
most distant point on the system is 
over 6,000 feet from the plant. 
The mains are insulated with two 
layers of asbestos and one of bright 
tin, and enclosed in hollow wooden 
logs, which were roofed with heavy 
tar paper before backfilling. 
These lines have been in use for 
14 years, and the chief engineer 
reports them ‘‘Still in perfect con- 


dition.” They are wrought iron. 
The use of underground heating 
lines brings very definite corrosion 
problems, which wrought iron is 
particularly fitted to solve. To cite 
two examples—a 14’’ underground 
steam line of Byers Wrought Iron 
was installed at Iowa State College, 
while wrought iron was used for 
underground hot water heating 
lines by LaPorte, Ind., Utility. 
Write us concerning your prob- 
lems involving the underground 
distribution of heat. Our Engineer- 
ing Service Department will provide 


you with case histories covering 
the performance of wrought iron 
under similar conditions. You will 
find helpful information concern- 
ing the corrosion problems 
encountered in many services, and 
the best ways of solving them, in 
our bulletin, “Wrought Iron for 
Piping Systems.’’ May we send you 
a complimentary copy? 


A. M. Byers Co., Pittsburgh, Pa 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle, 
San Francisco. 


BYERS GENUINE WROUGHT IRON 


TUBULAR AND FLAT ROLLED PRODUCTS 


STEEL TUBULAR PRODUCTS 
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CONSTRUCTION TRENDS 


Notes on significant movements in the construction industry 


Spectacular gains result from defense spending 


CONSTRUCTION VOLUME THROUGH AUGUST 


1940 (8 months).. § 
Federal 


1939 (Bmonths).. | 


State and Municipal 


ee ee ee a ee 


WO CONSECUTIVE months of spectacular 
activity on the national defense pro- 
gram have brought total construction 
awards from a point 11 per cent below 
1939 at the end of the half to 4 per cent 
above last year at the end of August, 
The two months added almost three 
quarters of a billion dollars to the con- 
struction total—$347,852,000 in the four 
weeks of July, and $397, 253, 000 in the five 
weeks of the month that has just passed. 
Public construc- 
tion initiated almost 
80 per cent of the 
two-month volume, 
and as a_ result, 
pulled up even with 
the 1939 eight- 
month total from a 
level 23 per cent be- 
low at the end of 
the first six months. 
Private construc- 
tion, though not 
quite maintaining 
its 24 per cent gain 
at the half, is re- 
ported 16 per cent 
above the 1939 total 
through the eight- 
month period. 


Millions of Dollars 
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Billions of Dollars 


Powder plants for the War Department, 
barracks, temporary housing and other 
public buildings for defense, coupled with 
airports, naval bases and _ shipbuilding 
facilities included in ENR _ unclassified 
public construction carried off top honors 
in the public field. The public building 
total was 49 per cent below a year ago at 
the half, but by the end of eight months 
had climbed to within 11 per cent of the 
1939 period’s record volume. 

The most _pro- 
nounced rise in any 
class of work occur- 
red in unclassified 
public construction. 
From a position 30 
per cent under a 
year ago at the end 
of the half it has 
jumped, in the brief 
space of two 
months, to a gain of 
134 per cent over 
the volume reported 
for the eight-month 
period last year. 

With defense work 
in stride, this public 
construction is due 
for important gains. 
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You, too, can save money by» 
ducing your aggregates in a Piong 
Quarry Plant. Regardless of whe 
the job may be—Pioneer can he 


you. 


No matter how big or small yc 
job may be, there is a corrects 
of Pioneer Quarry Plant that 


answer your requirements. 


Let Pioneer help you save in y 


quarry production problem. 


If you are interested in saving. 


write to 


PIONEER ENGINEERING WORKS, 


PS RE na 5: MINNEAPOLIS, MINNESOTA 


“ al soe - " 
Re re ak ee 








py p 
Pion 
whe 


in he 


ll ya 
ect $I 


at 


in y0 


ing. 


KS, 





ENGINEERIN 





NEWS-RECORD e 


In Engineering and Construction 





SEPTEMBER 12, 1940 





Housing Confusion laid to 
USHA fight with Congress 


Dwelling units totaling 7,475 in construction stage and 
2,863 more scheduled for an early start. 


The confused legislative situation on 
defense housing does not so much reflect 
a real confusion in planning for housing 
for defense workers as it does an off- 
side fight between USHA and its con- 
gressional opponents. The Housing Au- 
thority is extremely unpopular in the 
House—partly because of actual oppo- 
sition to subsidized housing and partly 
because of anger at USHA’s inept lobby- 
ing and sly accounting. 

The legislative confusion is great. 
Already law is a measure (ENR, July 
ll, p. 57) empowering USHA to build 
almost any type of defense housing. No 
money has ever been appropriated 
under this authority; USHA has about 
$150,000,000 which it could probably 
use, but it is holding off because it 
wants to have subsidy money available, 
for the future at least, on any money it 
spends. 

Pending before Congress is an en- 
tirely different authorization, worked 
out by defense housing coordinator 
Palmer and therefore having “official” 
status. This would put the responsibility 
for government-owned defense housing 
under the Federal Works Administrator 
operating through the Public Buildings 
Administration. This bill authorizes an 
appropriation of $150,000,000. There is 
a loophole in the bill by which other 
FWA agencies, including USHA, could 
be brought into the program. 

Independently of these bills, an appro- 
priation for defense housing has been 
included in the five billion dollar sup- 
plemental defense bill, just signed. This 
money is assigned to the Army and 
Navy, which agencies may utilize the 
services of any agency of the govern- 
ment—presumably FWA. It has not yet 
been determined whether this money will 
be applied against the $150,000,000 au- 
thorized in the coordinator’s bill or 
whether it will be treated as additional 
money. The latter course is favored by 
the administration, which would like to 
see this money used for housing Army 
and Navy employees, while the money 


authorized in Palmer’s bill would go to 
house defense industrial workers. 

What has happened, essentially, is 
that the Housing Authority has been 
working through its senatorial friends, 
particularly Wagner, to take charge of 
the entire program. Meanwhile the ad- 
ministration has been trying, in defer- 
ence to Congressional susceptibilities, to 
minimize USHA’s participation. Prob- 
able outcome is that USHA will be re- 
stricted to the subsidized phase of de- 


fense housing. A substantial volume of 
subsidized dwellings will be needed, par- 
ticularly for married enlisted men, whose 
income in many cases is less than $1,000 
a year. And in any case the adminis- 
tration, for social reasons, is anxious to 
keep the principle of subsidized housing 
alive. 

But behind this political jockeying, 
real progress has been made on getting 
housing going. USHA, first in the field, 
has cleared 17 projects costing $28.- 
675,000 and providing 7,475 dwelling 
units, of which several are already under 
construction. Four are being handled 
by Army or Navy and the rest by local 
housing authorities. Seven other proj- 


ects, involving 2,863 units, are scheduled 
for an early start. 

Money for these projects, all in the 
form of 100 per cent loans, was obtained 
earmarkings to 


either from previous 





Bronze tablet credits constructors at Hansen Dam 


Formal dedication exercises on Aug. 17 
marked completion of Hansen Dam, major 
unit of the $70,000,000 Los Angeles County 
Flood Contro! system, more than a year ahead 
of schedule, Dec. 7, 1941 being the limit 
specified in the contract. 

The rolled-earth sfructure, ENR, April 11, 
1940, p. 497, is a horseshoe dike with a length 
of 10,509 #. and a maximum height above 
stream-bed of 122 ft. Maximum thickness of the 
base is 1139 #t, and a fotal of 14,000,000 cu. yd. 
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of earth was used in compacting the fill. The 
spillway structure is of reinforced concrete, 
and ten outlet openings are provided, eight 
of which are not fitted with gates, but remain 
open continuously, the dam being purely of a 
regulatory nature, not intended for storage. 

The dam will regulate the flow of Big and 
Little Tujunga Washes, the 50,000 cfs flow 
from which was one of the major causes of 
disaster in the flood of March, 1938, on the 
Los Angeles River. 
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these communities, from economies, or 
by cancelling outstanding earmarkings 
on which there have been delays. Al- 
though no arrangements have been made 
to subsidize these projects, the authority 
is available and could be used either at 
once or at a later date when the defense 
emergency is over. All the projects are 
being built to regular USHA standards. 

On another front, the FHA rental divi- 
sion is being brought in. The President 
has turned over $10,000,000 from his 
“blank check” emergency fund to the 
RFC Mortgage Corp. The corporation, 
operating like any speculative builder, 
will use this money to meet the 20 per 
cent down payment on FHA insured 
apartment houses—thus providing about 
$50,000,000 worth of housing. No proj- 
ects have been put under way as yet, 
but several are in preparation. It is 
hoped that when the buildings are com- 
pleted, the corporation can sell its equity 
to private investors and thus create a 
revolving fund. The corporation could 
either retain architects and engineers to 
carry out its projects, or, after the co- 
ordinator’s bill passes, use facilities of 
the Public Buildings Administration. 

Meanwhile, the housing coordinator 
has been setting up a staff and making 
detailed surveys of the defense need for 
housing. In most cases this resolves 
itself into a determination of the number 
of families to be brought into a commu- 
nity from outside, since all over the 
country vacancies appear to be neg- 
ligible. Preliminary estimates indicate 
immediate need for about 130,000 dwell- 
ing units—50,000 for Navy employees 
and married enlisted men, 40,000 for the 
War Department, and 40,000 for indus- 
trial workers in defense industries. The 
last figure is subject to considerable 
upward adjustment. 

Real efforts are being made to induce 
private builders to go ahead and meet 
the local needs. Realtors, bankers, and 
civic leaders in communities experienc- 
ing shortages are being told that the 
defense boom may well prove not as 
temporary as they think, that if they 
don’t do the job the government will and 
they'll wake up faced with government 
competition. How much of the housing 
need will be met privately depends on 
the success of these efforts. 


Floods prompt railroad 
abandonment request 


Because of disastrous floods in West- 
ern North Carolina in August, the Lin- 
ville River Railway Company has peti- 
tioned the Interstate Commerce Com- 
mission in Washington that it be 
allowed to abandon 31.5 miles of its 
line from Cranberry to Boone, N. C. It 
said that replacements would cost around 
$50.000, and that this is unjustified. 
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President asks $9,000,000 for 


defense short course program 
Engineering colleges expected to participate in special tr. 


The program for training of special- 
ists needed by the defense program in 
short courses to be offered by the na- 
tion’s 155 engineering schools has been 
more or less dormant since it was first 
proposed in June. Last week, however, 
it came to life when the President asked 
Congress to appropriate $9,000,000 to 
carry the program through the coming 
school year. At the same time an advis- 
ory committee, headed by Dean A. A. 
Potter of Purdue University, was named 
by the U. S. Office of Education to aid 
in setting policies. Actual administration 
of the program will be the responsi- 
bility of Allen W. Horton, Jr., of the 
Office of Education, who is also secre- 
tary of the advisory committee. 

The plan is for the engineering 
schools to offer courses varying in length 
from one to eight months by which en- 
gineering graduates might be trained 
to do the particular work required for 
defense. Thus a civil engineer might be 
trained in a four-month course in the 
structural design of airplanes, or a me- 
chanical engineer might take a four- 
month course in airplane engines. The 
courses would be additional to the regu- 
lar work of the schools, The cost would 
be met out of the federa! appropriation, 
and no tuition would be charged. It 
might be necessary in some cases to 
enlarge present faculties, but since en- 
gineering enrollment has fallen off 


sharply this year it is belie, 
work could mostly be ha 
present staffs. 

Particular courses to be off. 
school would depend primari! 
needs of the defense indus: 
area. According to Commissiv, 
ucation Studebaker, marked 
exist in naval architects, ship dra(ts. 
men, marine engineers, airplane 
tural, engine, and instrument expers, 
machine tool designers, and production 
engineers. An early shortage is expected 
of material inspectors, and there may 
be need for more radio equipment jp. 
spectors, structural and machine design. 
ers, metallurgists, sanitary experts, me. 
teorologists, and experts in aerial 
tography and mapping. 

Selection of students to take the 
courses would be handled by the indi. 
vidual schools. Cost per student is esti. 
mated at about $80 per month; the 
average course would last about thre; 
months. 

The President has also asked for $44. 
000,000 to continue the present program 
of vocational school training under 
which about 75,000 men are now receiy- 
ing courses of less than college grade. 
Money for both programs is expected 
to be included in a third supplemental 
defense appropriation which will be 
presented to Congress after the con- 
scription bill is passed. 
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Job assembled equipment improves Canadian navigation 


Quebec, did the work for the Department of 
Public Works of Canada. All freight for the 
Mackenzie basin moves through this route by 
steamer. 


First dredging work done in the arctic waters 
of Canada has been completed on the Atho- 
bosca River neor Fort MacMurray, Alberta. 
The Cummins Construction Co. of Montebello, 
1940 e@ 
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Demonstration Pillbox Built in 5 Hours 


Containing approximately 25 yd. of concrete, 
weighing 50 fons, and costing less than $500, 
this concrete pillbox of 15-ft. outside diameter 
with walls more than 2 ft. thick, was recently 
built in 5 hours as a demonstration in Wash- 
ington. A 6'%4-bag mix of ordinary portland 
cement of 3-in. average slump was used but 
no reinforcing steel. 

Designed by Karl P. Billner, President of 
Vacuum Concrete, Inc., of Philadelphia, the 
pillbox is claimed to permit ready use of the 
advantageous dome shape, and fo expedite 
and simplity construction. All of the equipment 
necessary can be operated by unskilled labor. 


The equipment consisted of a vacuum pro- 
cessing thin rubber instde form, a vacuum 
processing sheet metal outside form in twelve 
sections, a rubber vacuum mat to process the 
top of the dome, a truck-mounted compressor 
which was also used as a vacuum pump, and 
miscellaneous accessories. 

When the truck arrived at the previously 
excavated site, the inside form was inflated 
to an air pressure of 4 Ib. per sq.in., and rolled 
into position, the sections of the outside form 
were placed and bolted together, and a com- 
bined spreader and stabilizing ring laid on top 
of the inside form. Form erection fook one 


hour and concrete placing followed immedi- 
ately. A weak gypsum cement mix temporarily 
filled the gun slits. 

Vacuum processing was begun when con- 
crete approached the top and was completed 
close behind the puddling. Placing and vacuum 
processing required 3 hr. followed shortly by 
stripping. This consisted of removing the top 
vacuum mat, exhausting the inside form and 
removing it through a 2-ff. trench under the 
pillbox, and unbolting and removing the out- 
side form sections. The elapsed time was § 
hr. trom the start of forming to completion 
of the dome shaped pillbox shown af the right. 
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Louisiana reorganizes its 
highway department 


Reorganization of the Louisiana High- 
way Commission into a Department of 
Highways was effected August 29 by 
executive order of Governor Sam H. 
Jones. The revision is part of a sweep- 
ing realignment of the state government 
in which 170 agencies are consolidated 
into 20 departments. The highway de- 
partment is affected only superficially 
despite campaign talk of extensive 
changes, 

W. Prescott Foster, of Franklin, La., 
previous chairman of the commission, 
became director of the new department 
whose board includes W. H. Hodges, of 
Elm Grove, La., chairman, W. E. Gilbert, 
of Wisner, La., a member of the old 
Commission; and Elmer E. Shutts, of 
Lake Charles, La., a well known con- 
sulting civil engineer. 

Harry B. Henderlite, who has been 
state highway engineer for several 
years, was designated chief engineer 
and head of the entire engineering divi- 
sion. R. B, Richardson, former construc- 


tion engineer, will head a combined con- 
struction and maintenance subdivision; 
H. A. Flanakin, traffic and planning; 
Harry Waugh, road design; N. E. Lant, 
bridge design; J. A. Kinkead, project 
control; G. J. Bailey, maintenance stand- 
ards; and W. C. Shanckle, equipment. 


Ruling given on Texas 
road bond fund 


A road must be part of the state high- 
way system to participate in the Texas 
state road bond assumption fund, accord- 
ing to a recent ruling of the attorney 
general of that state. The fund, created 
by the Texas state legislature which. last 
year reenacted a road bond bill previ- 
ously passed, allocates one cent of the 
four-cent state gasoline tax for payment 
of bonds issued by counties and road 
districts. In adopting the bill, the state 
legislature had attempted to include those 
roads which the highway commission 
“had indicated its intention to designate 
as a part of the state road system prior 
to Jan. 2, 1939.” 
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Conditional designation of a road as 
part of the system was held by the at- 
torney general to be insufficient to qualify 
a road construction project for participa- 
tion in the bond retirement fund. 

The question of participation was 
raised by the board of county and road 
district indebtedness on a petition for 
participation for a section of State high- 
way 191 (U.S. 283) from Albany to 
Coleman, and a section of State High- 
way 103, which extends east and west 
from Lufkin. 


Funds provided for roads 
in Grand River Dam area 


The state of Oklahoma has agreed 
to spend $1,373,000 to replace roads and 
bridges being inundated above the Grand 
River Dam, now nearing completion, 
according to Governor Phillips, who 
states that details have been agreed upon 
and that PWA approval is awaited. Al- 
lotment of funds for the work by the 
PWA is considered likely, inasmuch as 
the state is paying for more than half. 
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WASHINGTON 
HIGHLIGHTS 


Tue House this week passed a bill 
authorizing the Navy to build two new 
drydocks, capable of handling the larg- 
est ships, on the Atlantic seaboard, and 
to improve an existing dock at South 
Boston. One dock at New York harbor 
would cost $10,000,000; the other in 
the Carribbean area, $7,500,000. Re- 
habilitation of the now unused South 
Boston dock will cost $6,180,000. No 
money is now available for this work, 
but it is expected that the funds will be 
included in the third supplemental de- 
fense bill, which will be introduced 
after conscription is passed. The House 
measure takes the place of a Senate 
bill providing for cooperative construc- 
tion of the New York dock by Navy and 
Port of New York Authority. 

As sicNep by the President this week, 
the $5,000,000.000 second supplemental 
defense appropriation included $100,000,- 
000 for defense housing (see page 61) 
$128,000,000 for temporary barracks 
construction, and an additional $6,000,- 
000 of Navy Public Works but otherwise 
conformed jin the main to the version 
originally passed by the House. 

A SENATE amendment, accepted by the 
House, brought the Corps of Engineers 
into the defense program for the first 
time. The clause permits the Secretary 
of War to assign to the Engineers any 
of the defense construction which is 
now the responsibility of the overloaded 
Quartermaster Corps. Another change 
waives the requirement of payment and 
performance bonds for contractors hold- 
ing Army fee contracts. 

The $128,000,000 for temporary bar- 
racks is intended to provide shelter for 
about 95,000 men of the expanded regu- 
lar Army, about 200,000 National 
Guardsmen, and about 100,000 drafted 
men—those who will be used to fill in 
National Guard units. About half will 
be located south of North Carolina; 
they will be under canvas on wooden 
platforms. With utilities this type of 
shelter costs about $285 per man. The 
other half, in the North, will be housed 
in standard wooden barracks costing 
about $400 per man. This work has al- 
ready been started by means of an ad- 
vance from the President’s “blank 
check” fund, which will be repaid from 
the present appropriation. 


Oklahoma has flash floods 


Torrential rains which measured from 
4 to 10 in. in a 12-hr. period caused flash 
floods in northwest Oklahoma on Sept. 
4. Major damage was confined to areas 
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along the Arkansas and Cimarron rivers 
in the vicinity of Tulsa, Bristow and 
Cleveland. At the latter place the city 
lost its source of water supply when an 
earth dam was washed out. The Arkan- 
sas River rose from 1.65 ft. to 14.6 ft. in 
eight hours. And at Tulsa the Army en- 
gineers reported that it finally reached 
16-ft. flood stage. 


Martin plane factory 
addition underway 


Ground was broken at Baltimore Sept. 
4, by Glenn L. Martin, pioneer aircraft 
manufacturer, for the first in a series of 
plant expansions which ultimately will 
increase the company’s present floor 
space of 1,263,000 to 3,000,000 square 
feet. This is the first ground broken in 
the national defense expansion program 
as the Martin company begins prepara- 
tion for mass production of airplanes. 
This first increment of expansion is being 
financed with the company’s own funds. 
Speaking at the ceremony, Mr. Martin 
remarked that his company is going 
ahead in the expansion of its plant and 
facilities without waiting for the legisla- 
tive situation to clear up. The first plant 
expansion will give the company around 
400,000 square feet of additional floor 
space for the extension of its huge “Navy 
Bay,” largest aircraft assembly floor in 
the U. S., and the famous “C” building 
which was built last year in 77 days for 
a world record construction. (ENR June 
22, 1940, p. 834) 


Dam failures caused 
freak floods in Jersey 


Week long rain climaxed 


oy deluge 
results in heavy runoff 


Nature, in one of its capric 
brought floods to the flat-lying «nd san,, 
coastal plain of southwest Niw Jers, 
on September 1. In this area «f 
meandering streams, most of 
dammed at frequent intervals 
ponds for recreational use » 
wheel operation, a deluge fell on groynq 
saturated by a week of rain. Heavy 1, 
off which washed out upstream dams 
released waves of water in already swo). 
len stream beds to destroy highway and 
railway bridges and sections of roads. 

It is stated that state highway dam. 
ages amounted to a half million dollars. 
Estimates of damage reported in news. 
papers ranging from 4 to 10 milliop 
dollars, appear to be greatly exagger. 
ated, according to a member of thy 
ENGINEERING News-Recorp staff why 
travelled through the region. 

Bridgeton, on the Cohansey River, had 
two dam failures on recreational lakes, 
which resulted in the flooding of jt: 
municipal water plant. Discharge from 
the biggest lake downstream was being 
carried off satisfactorily until the earth. 
fill gave way on a dam upstream. The 
resulting wave of water topped the 
lower dam and washed out a 500-ft. sec. 
tion of its 1,200-ft. length. It took 10. 
000 cu.yd. of fill to repair the breach. 
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JOBS OF THE WEEK 


AIRCRAFT ENGINE PLANT, East Hartford, Conn. 
Turner Construction Co., Boston, Mass., was awarded a contract for an aircrall 
engine plant, for the Pratt and Whitney Division of the United Aircraft Corp. 
East Hartford. Total estimated cost $2,000,000. Albert Kahn Inc., Detroit, Mich. 


engineer. 


HOUSING PROJECT, Detroit, Mich. 


A. Smith & Co. and Lipman Construction Co., Chicago, Ill., were awarded th 
contract for constructing S. James Herman Gardens housing project at $8,330." 


WAREHOUSE, Chicago, Ill. 


John Griffiths & Son, Chicago, Ill., were awarded a contract for constructing 4 
warehouse at Sacramento Ave. and Franklin Blvd., for Sprague Warner ‘0. 
Chicago, Ill., at $2,000,000. A Epstein, Chicago, Ill., is the architect and engineet. 


BANK AND OFFICE, San Francisco, Calif. 


Cahill Bros., San Francisco, Calif., were awarded the general contract for 12-story 
and basement bank and office building for Bank of America, National Trust an¢ 
Savings Assoc., San Francisco, Calif., at $2,000,000. L. H. Nishkian, San Francisce, 
is structural engineer and G. M. Simonson, San Francisco, mechanica! engine¢! 


BULKHEAD WALL, New York, N. Y. 


Reiss and Weinsier Inc., Brooklyn, is the lowest bidder at $1,386,739 for constru ; 
ing a bulkhead wall and sewer between E. 41 and 49 Sts., along East River as pa! 
of the East-River Drive to extend eventually from the Battery to 125th > Work is 


for the Borough of Manhattan. 


NOTE—Additional bidding and contract news on over 600 projects, 


large and small, appeé 


in the Construction News Section beginning on page 163. 
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‘nc to E. H. Maier, city engineer. 
a spillway and bridge at 
one end of the dam was unharmed. 

The 3 mgd water filtration and pump- 
ing plant, a mile below the dam, was 
fooded to a depth of 4% ft. Fortunately, 
the city had just completed the installa- 
tion of a new groundwater supply which 


was quickly available. 


Millville misses catastrophe 


Serious damage was averted at Mill- 
ville where a power canal, fed by the 
largest lake in South Jersey (Union 
Lake) threatened to overflow its banks. 
The canal, which passes through the 
center of town, was piled high on each 
side with sand bags to confine the water 
which was not passed by the 150 ft. 
long and 8 ft. deep spillway. 

Union Lake, like others in the effected 
area, was already filled to capacity 
when smaller dams above it gave way. 
The new concrete bridge on the stream 
below the dam spillway withstood the 
onslaught of the flood waters, although 
it was overtopped. 

The Salem River went on a rampage 
at Woodstown, taking out two timber 
railroad trestles, two county bridges, and 
a state highway bridge. Damage to the 
latter, a 50-ft. reinforced concrete struc- 
ture on Route 45, was made complete 
when a spherical gas tank floated down 
the stream and was jammed into the 
bridge. This plugged the channel-way, 
which resulted in the scouring out of 
bridge abutments and approaches. 

According to John N. Brooks of the 
New Jersey State Water Policy Com- 
mission, the causes of the floods may be 
laid to the progressive failure of small 


upstream dams. Many of these are very 
old, some dating back to Colonial days. 
The week-long rain which preceded the 
torrential downpour of September 1 (un- 
official figures showed this as high as 
10 in. in 8 hr.) not only saturated and 
thus weakened the earth dams, but con- 
tributed to an unusual runoff. 


Philadelphia water project 
names engineers 


John H. Neeson, public works direc- 
tor of Philadelphia, recently announced 
the apopintment of five engineers to pre- 
pare plans for the $18,000,000 rehabili- 
tation of Philadelphia’s water system, 
construction of which is expected to 
start early in 1941. Appointees are: Wil- 
liam C. Rudd, electrical and mechanical 
engineer on pump design, who comes 
from the Detroit department of water 
supply; Eugene A. Hardin, engineer on 
filter plant design; G. Gale Dixon, prin- 
cipal assistant engineer, formerly with 
TVA and the Morgan Engineering Co.; 
George L. Bean and William H. Craw- 
ford, both of Philadelphia, assistant 
engineers on filter design. The city coun- 
cil has allocated $250,000 for advanced 
planning and design. 


Santee-Cooper project 
gets additional funds 


Because of the importance of the 
Santee-Cooper Power and Navigation 
project to the national defense, the Pub- 
lic Works Administration has made an 
additional $5,000,000 available for con- 


struction. The new allotment brings the 
total PWA funds available for the proj- 
ect to $39,300,000 of which 45 per cent 
is a grant and the remainder a loan 
represented by bonds of the Authority. 

The additional funds will off-set pos- 
sible increases, due to the defense emer- 
gency, in estimates of the cost of contract 
work not yet awarded. The funds will 
also be available for the construction of 
transmission lines which will carry the 
project’s low cost power to the areas 
which will be served by the South Caro- 
lina Public Service Authority, builders 
of the project. 

Construction of the vast South Caro- 
lina project is now 35 per cent complete 
and generation of power is expected to 
begin in the fall of 1941. A description 
of the project appears in ENR May 23, 
1940, p. 706. 


Sabotage defense aid 


Federal Bureau of Investigation ad- 
vice on how to guard defense plants 
against sabotage is now available to 
business and industry for the asking but 
will not be formally announced because 
the amount of service which can be 
given is limited. Responsible officials of 
any plant vital to national defense may 
request FBI to make a survey including 
expert analysis of “weak spots” in fac- 
tory setup and existing protective meas- 
ures, and recommendations of what 
should be done. Specially-trained sabo- 
tage agents are available for these 
studies. Their recommendations are not 
binding upon the company requesting 
them, and will be kept strictly confi- 
dential. 


TVA prepares for increased power demand by rushing work at Watts Bar Dam 


About 275,000 yards of concrete have been 
placed in TVA's 6th major dam, midway be- 
tween Chattaneoga and Knoxville on the 
Tennessee River. Controlled flood storage is 
370,000 ocre-ft.; normal head 56 tt.; generat- 
'"9 copocily, 90,000 kw. for the initio! in- 


stallation of 3 of the 5 ultimate units. Con- 
crete section of dam is 1770 ft. long including 
the 60x360 ft. navigation lock. Earth embank- 
ment adds 1200 ft. to the length on one bank. 
The suspension bridge shown in the foreground 
is for pedestrian use only. 
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Fred Schlemmer is project manager for both 
the dam and the 120,000 kw. steam plant being 
built nearby. Oren Reed is construction engi- 
neer on the dam and F. E. Bell on the steam 
plant. J. S. Lewis is construction superintendent 
on both jobs. 
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OBITUARY 


Leonor F. Loree, 82, who rose from 
an $8 per week job as surveyor’s assist- 
ant to leadership of a transportation 
empire died Sept. 6 at West Orange, 
N. J. A graduate of Rutgers, Loree 
passed sixty years at railroading. He 
was a contemporary of James J. Hill and 
Edward H. Harriman and, like them, 
was an apostle of rugged individualism. 
He was president of the Delaware & 
Hudson R.R. for 31 years and chairman 
of the board of the Kansas City Southern, 
and has held high offices with many 
other roads. He headed the New York 
Chamber of Commerce in 1928-30 and 
is author of the book Railroad Freight 


Transportation. 


Freperick A. Lewis, 82, died Aug. 31 at 
Charlottesville, Va. Lewis was a promi- 
nent engineer in the Portland Cement 
industry supervising the erection of 
cement plants throughout the country. 


Captain Otno C. Kean, 59, chief execu- 
tive and engineer of the Philadelphia 
Ordnance District, died Aug. 30 at Phila- 
delphia. He was a graduate of V.M.I. 
and the U. S. Military Academy and 
subsequently taught at West Point. 


Epwin F. Wituiams, a builder for over 
50 years, died in Scranton, Pa. Sept. 5. 


Henry R. Davis, 69, built more than 100 
homes in the Cleveland west side, died 
recently at Maple Lake, Ontario. 


Epwarp J. DuNNIGAN, 43, vice president 
of the A.G.C. of Minnesota and a direc- 
tor of the national A.G.C. died recently 
in St. Paul. Dunnigan had headed his 


own construction organization since 1917. 


Lars Orson, 73, who retired two years 


ago as chief engineer of the Spring 
Water Co., Kane, Pa., died Sept. 2 


WituiaM H. Mason, 63, of Laurel, Miss. 
and inventor of the Masonite process 
died at Mayo Clinic, Rochester, Minn. 
Aug. 24. 


WirtmaM C. Fawcerr, 80. |, 
neer for the Ohio State High 
ment from 1922 until his 5...» 
ment, died Sept. 3 at Colum 


on eng} 
Depart. 
retire 


Ohio 


Henry C. STEINBACH, 56. 
engineer of Duluth, Minn.. « 
at his home at Lake Vermili 


struction 
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CONTRACTS AND CAPITAL _ 
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PRIVATE ENGINEERING construction steals 
the spotlight for the current week, re- 
cord increases in both industrial and 
commercial building to bring the vol- 
ume to the fourth highest of the year. 
The private total tops the corresponding 
week last year by 137 per cent, while 
public construction, the leader for the 
past two months, is 2 per cent under 
1939, 

The week’s construction total, $68,705,- 


ca Cons teuct ION VOLUME 


= Lee 


000, is 36 per cent higher 
ago, and brings the total 
date to $2,279,987,000, an 
6 per cent over the 37-week 
ume. The 1940 private awards exceed 
last year by 20 per cent. Public cop. 
struction maintains its 0.6 per cent gain 
over a year ago as a result of the 152 
per cent increase in federal work, 

The two classes of construction re. 
sponsible for the private gain, industrial 
and commercial building, reached their 
third highest volumes of the year. |p 
addition to these classifications, bridges 
and unclassified construction 
port gains over the short preceding 
week; and bridges, public buildings, 
streets and roads, and unclassified top 
their 1939-week totals. 

New capital for construction purposes 
for the week totals $91,992,000. This 
compares with $1,472,000 for the week 
last year. The current week’s total is 
made up of $78,500,000 in RFC loans 
to private industry, $11,075,000 in cor- 
porate issues, $2,117,000 in state and 
municipal bonds, and $300,000 in RFC 
loans for public improvements. 

The high volume of new construction 
capital added during the past two weeks 
has brought the 1940 37-week figure to 
$2,523,270,000, a 17 per cent increase 
over the $2,155,720,000 reported for the 
period last year. 

(Weekly table on page 59) 
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Engineering Construction Contracts Reported by Engineering News-Record, in August, 1940 


Engineering News-Record reports projects of the following minimum costs :—water-works, excavation, ooo and irrigation, $15,000; other public works, $25, 


Federal nee Cates ° in above 
classifications)... .. 


Private 
Bri NDS ihe a nb Gk Aw oe ne oe 
Buildin, as, industrial . 
Buildings, commercial 
Unclassified, private 


an owes dee sess 


Total Engineering Constru 
August, 1940 (5 weeks) . 
July, 1940 (4 weeks)... 
A t, 1939 (5 weeks). 
Eight Months 

Eight Months — 1939. 
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industrial buildings, $40,000; other buildings, $150,000 


Five Weeks — Thousands of Dollars (000 Omitted) 


Middle Far 


Atlantic 


675,015 371,193 
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Road program takes 
shape as state surveys 


proceed 
New and unexpended money available 


The defense program will require the 
improvement OF construction of 3,112 
miles of access roads into about 120 
cantonments and military reservations at 
a cost of $202,000,000. Federal Works 
Administrator Carmody revealed this in 
commenting on the new authority granted 
him to enforce military priorities in ap- 
proving state road programs under the 
highway authorization bill signed this 
week. 

At the same time the administrator 
released the state allocations of federal 
sid money for fiscal 1942, which would 
ordinarily be made public in December. 
He intimated that the 1942 funds might 
be made available to the states, for obli- 
gation, earlier than usual in order to 
speed up vital defense road construction 
throughout the country. 


Financing procedure 


In addition to the new federal aid 
money just authorized and allocated, un- 
expended balances of federal road money 
amount to $197,000,000:—$121,000,000 
for federal aid, $23,000,000 for secondary 
roads, and $53,000,000 for grade cross- 
ings. The new law permits the Public 
Roads Administration to require that 
this, as well as future money be devoted 
to defense projects. 

The figures on access roads are the 
first results of a state-by-state survey of 
the 75,000 miles of militarily important 
roads in the nation. A report based on 
this study will be submitted to the Presi- 
dent early next month. It will cover all 
the highway work necessitated by the 
defense program. 

Of the access roads, 1,241 miles are 
located within military reservations and 
would be financed, in the main, from 
Amy appropriations or WPA _ funds. 
The remaining 1,871 miles would mainly 
be financed through regular federal aid 
produce though the general question of 
paying for defense roads is still open. 


Bridge survey 


The as yet incomplete survey has al- 
ready revealed that of the 16,000 rural 
bridges on the strategic highway sys- 
tem, 1,800 have less than an H-15 ca- 
pacity—the strength desired by the 
Army. About 150 have vertical clear- 
ances of less than 12% ft., while 1,700 
have horizontal clearance of less than 
18 ft. Of the road mileage, 5,500 miles 
is less than 18 ft. wide, while 14,000 
miles is incapable of handling a 9,000 
lb. wheel load and will have to be 
strengthened. Costs of doing this work 
ave not yet been determined. 


o Washington Press—Photo Bureau 


William Bowie dies, 
noted geodesist 


William Bowie, known in geodetic and 
geological circles throughout the world 
for his investigation and practical proof 
of isostatic equilibrium of the earth’s 
crust, died in Washington Aug. 28 after 
a short illness, at the age of 68. He had 
been Chief of the Division of Geodesy of 
the U. S. Coast and Geodetic Survey for 
more than a quarter century prior to his 
retirement four years ago. 

Major Bowie’s entire career was de- 
voted to the work of the Coast and Geo- 
detic Survey. A native of Maryland, he 
was educated at Trinity College and Le- 
high University (CE 1895). After gradu- 
ation he entered the Coast and Geodetic 
Survey and was engaged in geodetic work 
throughout the United States and posses- 
sions until his appointment as chief of the 
division in 1909. During the World War 
he became a major in the Corps of Engi- 
neers and served in the mapping division 
of the Chief of Engineers office. 

He was widely recognized in this coun- 
try and abroad for the many contributions 
in surveying and geodesy that sprang 
from his keen understanding and wide 
knowledge. His outstanding work was in 
the field of isostasy. Bowie’s elaborate 
studies of gravity results, triangulation 
data and plumb-line deflections in the 
U. S. demonstrated the existence of 
crustal balance regardless of topography, 
and determined the depth at which the 
adjustment is substantially complete. 
Later deduction from earthquake wave 
records that the materia] of the earth’s 
crust changes character a number of 
miles below the surface was in close 
agreement with Bowie’s results. 

After retirement Major Bowie con- 
tinued his interest and participation in 
geodetic matters. A year ago he took 
over the editorship of The Military Engi- 
neer, continuing in this work until shortly 
before his death. 

Many distinctions and decorations were 
conferred on Major Bowie. He was active 
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in the work of many scientific and tech- 
nical societies, including the American 
Society of Civil Engineers, for which 
he served as chairman of the surveying 
and mapping division for more than a 
decade. He had been president of the 
Philosophical Society of Washington, the 
International Geodetic Association, the 
International Union of Geodesy and Geo- 
physics, the Seciety of American Military 
Engineers and other organizations, and 
chairman of the federal Board of Surveys 
and Maps. He was the first recipient of 
the William Bowie medal, founded by the 
American Geophysical Union to honor co- 
operative research in fundamental geo- 
physics. 


Senate votes U. S. control 
of water transport 


A bill to bring inland and coastal 
water carriers under federal regulation 
similar to that now covering motor and 
rail transportation won final Senate ap- 
proval Sept. 9 ending a legislative con- 
troversy of nearly two years’ duration. 
The bill had its origin in the recom- 
mendations of a special committee ap- 
pointed by the President in 1938 to 
make recommendations for remedying 
the railroad’s financial situation. 

Proponents of the legislation con- 
tended that it would eliminate “unfair” 
competition by waterways and provide 
equality of regulation for all types of 
transportation. Inland, coast-wise and in- 
tercoastal water carriers, except certain 
types not competitive with land trans- 
portation, would be brought under reg- 
ulation by the Interstate Commerce 
Commission. Foreign commerce would be 
left under the Maritime Commission. The 
present requirement for reduced rates 
on government traffic over the so-called 
“land grant” railroads, except for mili- 
tary and naval traffic, are repealed un- 
der terms of the bill. 

President Roosevelt is expected to sign 
the bill which will create a three-man 
board of investigation and research to 
be appointed by the President. The board 
would investigate the relative efficiency 
of each type of carrier for each kind of 
transportation and the extent to which 
each type has been subsidized by public 
funds. 


Chicago underground men 
organize the ground hogs 


The Ground Hogs, a society formed 
solely for social purposes, has been or- 
ganized by a group of subway, sewer 
and fourdation engineers and contractors 
in Chicago. Organization and develop- 
ment work are in the hands of a com- 
mittee headed by George Salter, of the 
Chicago Department of Subways and 
Super Highways. 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


Pile Bearing 


Sir: In the article on p. 172 in the 
Aug. 1 issue by Mr. Lidicker, on 
“Pile Bearing Increased by Close 
Driving”, I think incorrect conclu- 
sions have been drawn. The results 
are exactly what could be expected. 

Every piledriving contractor has 
found that if he has foundation piles 
to drive for a pier, he should start 
on one side of the pier and drive 
across the pier or drive the center 
rows first and then work out, driving 
the rows toward the sides of the 
pier; and that if he drives all the 
outside piles first, working toward 
the center, he will have hard driving 
on the center piles. This is due to 
the compacting of the earth and the 
fact that the earth displaced by the 
pile is obstructed greatly in flowing 
out of the way. 

The piles in rows D, E, F and G, 
Fig. 1, p. 69, all have the same re- 
sistance to driving, and should have, 
as the material is confined on one 
side only. 

The center piles Nos. 1 and 45 
will have the greater carrying capac- 
ity. The engineer's problem is not 
(so much) the carrying capacity of 
any one pile as that of a group. 

If sixteen piles, as an example, are 
driven on three-foot centers in square, 
they will not have sixteen times the 
supporting power of one pile driven 
individually. 

The supporting power of a pile is 
due to two factors: friction on the 
sides and the support of the earth 
on which the pile rests. 

The force due to friction is trans- 
mitted to adjacent earth and is spread 
over a large area at the point of the 
pile, this area depending upon the 
length of the pile and the character 
of the earth penetrated. 

The perimeter of a group of six- 
teen piles driven on three-foot cen- 
ters in a square is not equal to six- 
teen times the perimeter of one pile 
and the area at the point of the piles 
on which the group bears is not six- 
teen times the area on which one pile 
bears. Therefore, the supporting 
power of the group will not be six- 
teen times that of one individually 
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driven pile, as proven by tests. 

If the piles are driven on less than 
three-foot centers the perimeter and 
bearing area of the group will be 
less and the supporting power less. 


E. H. Connor 
Vice President and Consulting Engineer 
Missouri Valley Bridge & Iron Co. 


Engineering Council ° 


Sir: I have read with interest your 
editorial on American Engineering 
Council which appeared in your issue 
of Aug. 15. My first contact with 
Council was in 1928 when I made an 
intensive study of its operations as 
member of a committee of the Ameri- 
can Society of Civil Engineers, for 
the purpose of advising the board of 
direction on the desirability of join- 
ing Council; the result of a favorable 
report was the approval by a refer- 
endum to join Council. Since then 
I have had almost constant contact 
with Council as a representative of 
Am. Soc. C. E. and am fairly familiar 
with its operations. 

It has been my observation that 
Council has consistently done those 
things and advocated those policies 
for which it was set up. As an organ- 
ization it has looked after the inter- 
ests of engineers at Washington, it 
has kept them advised of matters of 
interest, it has been an embassy for 
the engineers, but in a larger sense it 
has kept close touch with legislation 
and administrative action, advocating 
the welfare of the country wherein 
engineering knowledge and experi- 
ence were able to advise without 
regard to self-seeking or material 
reward. In this regard we must 
acknowledge the idealism of Council, 
which in a larger and better sense 
points the way to the profession at 
large for a higher respect from the 
public as a professional group. It is 
believed this idealism has won the 
admiration of all of official Wash- 
ington as there are constant calls 
upon its services which are non- 
partisan and gratuitous and accepted 
as such. 

We might take issue with the editor 
that Council’s kite was tied to Herbert 
Hoover. As the first President of 


Council and as an eminent , neer 
it was expected of the professi , th, 
they would have at least a ca....| jp. 
terest in the elevation of an | 

to the Presidency without 1: 

the political creed of the ind 
But in so far as Council as a) 

ization is concerned I doubt if 

be classified as kiting. 

The relations of Council ha 
been cordial with the America 
ciation of Engineers, but they 
see their way clear to join, be! 
I assume, that they could bette; \ ork 
out their destiny alone. However, < 
far as the state societies are co, 
cerned, our contacts have been 
as seventeen state societies are mem. 
bers of Council and most of these 
state societies were members prior to 
the existence of the National Soc iety 
of Professional Engineers. The entity 
of these societies is separate and dis. 
tinct from the national society: the, 
are such as the Illinois Society of 
Engineers and Surveyors. Six years 
ago we had four state societies as 
members and we now have seventeen, 
The local societies have increased 
from eleven to thirty. 

That such an organization as Coun- 
cil is needed and merits the support 
of all engineering organizations is 
confirmed by the report of a joint 
committee of eminent engineers from 
the three Founder Societies and from 
Council, a total of twelve men who re- 
ported after months of deliberation 
as follows: “The committee is con- 
vinced that there is need for a strong 
national organization to be located in 
Washington to represent all engi- 
neers. The designation should con- 
tinue to be American Engine ering 
Council.” 

American Engineering Council 
feels that, besides giving coordinated 
expression to the engineer’s view- 
point and responsibility on public 
questions, it must aid in bringing 
about a better appreciation on the 
part of the public of the importance 
and value of engineering services. 
Thus, American Engineering Council 
is concerned with the economic status 
of the engineer, the relation of the 
engineer in private practice to gov- 
ernmental and other agencies. the ex- 
tension of civil service, and other 
matters which are definitely intended 
to further the welfare of the public 
and the enhancement of the engineer 
ing profession. 

American Engineering Council ap- 
preciates the strength pote ential in 
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cooperation among engineers, par- 
ticularly in matters pertaining to 
government, the welfare of the pro- 
fession and service to the public. 
Accordingly, it is working for the 
unification of the engineering pro- 
fession in viewpoint, thought and 
action. It hopes to bring about unity 
and solidarity in the engineering pro- 
fession without, however, interfering 
with the technical fields or with the 
autonomy of its member engineering 
societies. It also expects to bring 
about concerted action on the part of 
engineers for public questions of na- 
tional scope, and definite interest in a 
well-balanced social structure and in 
good government. By assuming lead- 
ership for the engineering profession 
in matters of joint interest to the 
various engineering groups, Amer- 
ican Engineering Council serves the 
engineer and public. 

Atonzo J. HAMMOND 


President, American 
Engineering Council 
Washington, D. C. 


Aqueduct Maintenance 


Sir: The story, in the issue of June 
6, covering an interview with Mr. 
J. E. Phillips, maintenance engineer 
of the Los Angeles Aqueduct, espe- 


cially interested me. I have been en- 
gaged for the past 25 years in both 
maintenance and construction of 
long, small, municipal pipelines in 
Western Colorado, where, because of 
the configuration of the country, 
nearly all the cities and towns get 
their domestic supplies from the high 
mountains and carry these supplies 
for considerable distances, through 
great differences in elevation. 

Materials for these lines have been 
steel, cast iron and wood stave, but 
certain of the difficulties, while 
difierently manifested, have been 
traceable, as difficulties on the Los 
Angeles Aqueduct seem to be, to 
certain fundamentally unsound con- 
cepts as to location of long pipe- 
lines, and to lack of realism in the 
analysis of the hydraulic problems of 
such long lines. 

Nearly all pipelines have been lo- 
cated in straight lines. In long pipe- 
lines reliable operation and effective, 
economical maintenance call for such 
variation of alignment as will result 
in dividing the distance to be covered 
into sections of somewhat uniform 
gradient. There is just as sound rea- 
son for this attention to working 
grades on pipelines as there is for 
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the same attention on railroads or 
highways. 

Standard texts on hydraulics do not 
take account of the fact that it is 
physically impossible to fill a pipe- 
line completely with water; there will 
always be a variable and varying 
amount of dissolved, entrained or free 
air, and usually of all three forms of 
air, also flowing in any pipeline. Be- 
cause of this fact it has been found 
to be necessary to devise such en- 
trance structures as will reduce air 
volume to a minimum, but not to 
attempt to exclude that volume of air 
which will inevitably enter in some 
way or form into any pipeline. It is 
utter waste to buy pipe of a certain 
size, and then by unsound installation 
and improper detail design to con- 
demn a greater or less part of the pur- 
chased capacity to carrying air. 

Having set up the most efficient 
condition possible at the entrance to 
a pipeline the gradient of each sec- 
tion of pipe must be maintained rela- 
tively constant, with adequate provi- 
sion for adjusting volume of air for 
each marked change in gradient. Neg- 
lect of proper handling of air will 
inevitably cause throttling in certain 
sections of a pipeline and free flow in 
other sections, and will manifest it- 
self as leaky rotting staves in wood 
pipe, by reduced capacity in metal 
pipe and in some cases by phenom- 
ena like the “breathing” complained 
of on the Los Angeles Aqueduct. 

After many years’ experience the 
most successful pipeline I have con- 
structed was one in which entrance 
structures were as nearly perfect hy- 
draulically as possible, but imme- 
diately below the intake for each sec- 
tion of pipeline a free air vent was 
installed. At each change of pipe 
size, both sizes of pipe were freely air 
vented and the water was occasion- 
ally passed through small, buried 
concrete tanks located where grade 
line permitted, so arranged as to 
separate out as much of the intimately 
entrained and dissolved air as pos- 
sible and to get rid of all free air. 
This line has been in service eleven 
years, has always carried the de- 
signed quantity of water, has no oper- 
ating peculiarities, and the cost of 
maintenance on the untreated wood 
stave pipe has been less than $15 per 
mile for the whole period. 

In venting air from or into pipe- 
lines it has been found from experi- 
ence that only one form of vent is 
satisfactory—the full size T-opening 
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into full size pipe, carried above hy- 
draulic grade. This form of air vent 
does not seem to be open to the objec- 
tions mentioned in the story that high 
velocity and differences in pipe size 
prevented proper venting of air. 

It has also been found that where 
syphons are necessary they must be 
treated as individual structures and 
that their air control problems must 
be localized on the syphons them- 
selves, and not allowed to lap over 
into stretches of pipe of uniform 
gradient. 

F. C. MERRIELL 
Chief Engineer 
The Colorado River Water 


Conservation District 


Engineering for Navy's 
Fee Contracts 


Sir: In the description of the 
“Navy's Partnership Contract” in the 
issue of Engineering News-Record 
of Aug. 15, 1940, p. 62, it is stated 
that “the contractor is to make plans 
and specifications”. This statement 
doubtless will give the impression 
that all engineering services are be- 
ing furnished by the contractors. 
Actually, all plans and specifications 
were prepared either by the Bureau 
of Yards and Docks or by outside 
engineers and architects retained for 
the purpose, and the fee contractors 
have furnished no engineering serv- 
ices other than of a minor character 
required for scheduling and purchas- 
ing materials, detailing of form work, 
staking out buildings, etc. Your en- 
gineer readers will, I believe, be 
interested in this statement of policy. 

B. MoreeLi 

Rear Admiral 

Chief of the Bureau of Yards and Docks 
U.S. Navy 

The Navy contract provides that 
the work “shall conform to the fol- 
lowing enumerated plans which will 
be furnished by the government to 
the contractors . . . and such further 
detailed plans in amplification thereof 
as may be furnished by the govern- 
ment from time to time during the 
progress of the work”. It further 
provides that “the contractors shall 
furnish all plans and specifications 
supplementary to and in amplifica- 
tion of those enumerated . . . which 
may be determined by the contracting 
officer to be necessary ...” As the 
above letter states, in the application 
of these clauses all plans and specifi- 
cations were furnished the contrac- 
tor.—EbITor. 
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Now Is the Time 


WATERWORKS UTILITIES bear an important responsi- 
bility in this period of industrial mobilization for 
defense. Reliable and adequate water service—a 
prime essential for processing requirements and 
fire protection—calls for immediate correction of 
deficiencies. A group of articles in this issue focus- 
ing attention on what a number of progressive com- 
munities are doing to increase the efficiency of their 
water service can aid in planning such correction. 


Dam Supervision 


FLASH FLOODS in the sandy, coastal plain of south- 
western New Jersey on Sept. 1 caused heavy local 
damage through dam failures resulting from pro- 
gressive failure of small upstream dams. Fortu- 
nately, the damage was not as great as certain re- 
ports would have it, and the lesson learned from 
this experience should serve as some compensation 
for the cost. Once again has been demonstrated the 
necessity for careful state regulation and super- 
vision of small dams, particularly those which are 
built for recreational projects. Too often private or 
local interests balk at meeting construction recom- 
mendations or maintenance requirements, arguing 
that small dams or ponds do not endanger the 
regions downstream. These arguments have little 
weight in the light of what happened in New Jersey. 


News Worth Noting 


TRAFFIC GROWTH POTENTIALITIES are emphasized 
by Golden Gate Bridge operation, which last year 
was in the black after several years of initial deficit. 
Though Golden Gate is unlikely ever to be as 
profitable as its neighbor, the Bay bridge, its pres- 
ent earnings confute the pessimism of those who 
predicted that it would be a losing venture. By 
this time, therefore, both the big San Francisco 
bridges have reached the point of paying their way, 
and the traffic in and out of the peninsula is justify- 
ing an investment of well above a hundred million 


70 (Vol. p. 326) 


September 12, 


dollars. That the period of early losses was 
proves that the saving of time and trouble 
possible by the replacement of ferries by }) 
is of real importance to community life. |: 
shows that, while some traffic prognostication- 
been over-optimistic, more often the truth o: 
receipts surpasses the fiction of the forecast. 


Providing for Traffic 


ON THE OPPOSITE COAST, beginning of work oi: the 
Battery vehicle tunnel further emphasizes the cash 
value of new thoroughfare traffic links on main 
arteries, for this high-cost project in conjunction 
with its companion links in New York’s belt high. 
way is expected to pay for itself in relatively few 
years from moderate toll charges. The expectation 
is not likely to be disappointed; witness the fact 
that in barely two years the six-lane West Side 
Highway, boldest feature of the belt system, has 
drawn so much traffic as to present a picture of 
almost hopeless congestion during peak hours. Ex- 
periences of this kind contradict the view some- 
times expressed that traffic facilities have been 
overdone. They show that need exists for many 
more roads, bridges and tunnels. Providing for 
traffic in the modern manner is not cheap, however, 
as the estimates for the Battery tunnel indicate. It is 
therefore not to be expected that the mounting 
investments for improved traffic facilities can be 
met from tax revenues, 


Small Structures 


ALTHOUGH such monumental works as Boulder 
Dam and the Panama Canal emphasize the debt 
that the profession owes engineers in the federal 
service, they do not begin to suggest how wide- 
spread is the influence of the engineering work of 
these public servants. Particularly is this true of the 
men in bureaus that build relatively small struc- 
tures. The U. S. Forest Service and the National 
Park Service are two of these bureaus. In the matter 
of recognition the Park Service fares somewhat 
better than the Forest Service by virtue of frequent 
spectacular bridge or tunnel jobs in the high moun- 
tain parks. But the Forest Service’s achievements 
are quite as significant. During the past decade it 
has been particularly active in small dam building, 
a field where sound engineering principles are too 
often conspicuous by their absence. In adhering 
to as high standards for small dams as for large 
ones the Forest Service is following a practice that 
deserves wide emulation. And the profession could 
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justifiably pay tribute to it as an important force 
in raising standards for small structures. 


Innovation 


AN ABLE ENGINEER who himself overthrew many 
precedents used to say that the way a thing has 
always been done is quite likely to be found the 
wrong way. Though extreme, the sententious re- 
mark points directly to the clay feet of precedent 
and tradition, and suggests the wide open oppor- 
tunity for bettering practice by innovation. This 
week’s technical reports tell of two noteworthy 
cases of innovation, the one-leg bents used under 
the channel span of the Housatonic River bridge 
and the cavity-wall enclosure of a Montclair build- 
ing. Both expedients were the response to specific 
requirements. The novel bridge bents, paralleling 
the idea embodied in the umbrella piers of the 
Scarsdale bridge on the Bronx River Parkway, 
were devised because of the necessity of reducing 
channel encroachment; the hollow brickwork was 
resorted to as assurance against the leaking-wall 
trouble so common in recent building experience. 
Both innovations have many possibilities of useful 
application elsewhere, and where their overall costs 
are favorable, they warrant consideration as types 
of approved practice. 


Higher Pump Efficiencies 


TO PUSH PUMP EFFICIENCY up to nearly 92 per 
cent as was done in the case of some of the units 
for the Colorado River Aqueduct is a remarkable 
accomplishment. The results justify the careful 
designing, the meticulous model testing and the 
precise manufacturing that were each a part of the 
program. 

They also raise question as to whether we have 
not about reached the ultimate in pump efficiencies. 
Usually prototype efficiency is greater than the 
eficiency of the model, but the reverse was true 
in this instance. Perhaps the models were definitely 
superior to any heretofore used, but it is also pos- 
sible that the pumps were so large that it was diff- 
cult to make the castings conform exactly. 

The aqueduct pumps set a record for efficiency 
that was not thought possible for such units several 
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years ago. Considering the care with which they 
were designed and tested, one apparently has to 
look to more precise manufacturing for any further 
increase in pump efficiencies. Since the manufac- 
turers in this case had the incentive of a substantial 
bonus and did succeed in achieving record efficien- 
cies, the doubt will not down that further increases 
are improbable. Still, ambitions have a way of 
brushing doubts aside. That is why the aqueduct 
pumps have an efficiency five points or so above 
the conventional figure. 


Watering the Desert 


ARIZONA, home of many remarkable water schemes 
in the past, again comes to the front with a bold 
project, a 190-mi. canal scheme with 1,000 ft. of 
pump lift on the way. Roughly comparable to the 
great Colorado Aqueduct in flow volume, lift and 
length, but estimated to cost only a small fraction 
as much, it is interesting primarily because it 
illustrates anew the urgency of the Western demand 
for water to make the desert inhabitable. 

Water can and does transform the desert into 
farms and towns. As a byproduct of its crops it 
develops new areas and centers of human life, and 
this in the last analysis constitutes its chief value. 
How great a demand exists for new settlement areas 
may be judged from the numbers of migrants from 
the Great Plains who are drifting around in the 
Far West, estimated by the Northern Great Plains 
Committee at tens of thousands. New irrigated 
lands would offer them opportunity to found a 
stable and successful existence. Every new supply 
of water should therefore be made the means of 
developing fresh farming areas. 

But while the ultimate value of irrigation de- 
velopment lies in creating new living opportunities, 
this value is only a byproduct of profitable produc- 
tion. Under present conditions agricultural produc- 
tion often is a losing venture, if credence can be 
given to complaints from many irrigated areas. 
Since an irrigation development is an obvious 
failure if its productive value does not carry the 
cost of the improvement, and since idle land on 
which to resettle migrants is available in regions 
better favored by rainfall, the dollar test of pro- 
ductive power still retains its validity. 
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Fairchild Aerial Surveys 


Where the Merritt Parkway crosses the Housatonic River. New York is the right. 


One-Leg Bents Support Steel Grid Deck 


William G. Grove 


Associate Highway Engineer 


Connecticut State Highway Department, Hartford, Conn. 


Contents in Brief—An unusual stee/ girder viaduct has been built to carry 
Connecticut's Merritt Parkway over the Housatonic River to a connection 
with the Wilbur Cross Parkway, which will extend this nationally famous foll 
road to Hartford. To shorten the span required over a channel that is 
skewed with the bridge centerline, one-leg bents or towers supported on 
single cylindrical piers were utilized. The bridge is also notable for the 
largest installation to date of the open steel grid type of floor—two 26-f#. 
roadways 1,824 ft. long. Erection was by derrick boat and deck traveler. 


TWO RATHER UNUSUAL FEATURES 
characterize the new bridge over the 
Housatonic River between Stratford 
and Milford, Conn., which was 
opened to traffic last week. Most 
unusual is the use of canopy type 
towers styled “one-leg bents” at two 
of the piers, but also of note is the 
open grid steel deck, used here for 
the first time for the entire length 
of a long bridge, 1,824 ft. being the 
distance between abutments. Of deck 
plate girder type with spans varying 
from 128 to 224 ft., the bridge will 
be the connecting link between the 
Merritt Parkway, which extends west- 
ward to the New York state line, and 
the Wilbur Cross Parkway, which is 
projected to be extended eastward 
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across the state to the Massachusetts 
state line. 

Referring to Fig. 1, there are 12 
spans starting from the west abut- 
ment at the right. The plate girder 
type was adopted because it resulted 
in an economical design and is sim- 
ple in appearance. Making all gird- 
ers of uniform depth throughout the 
entire length of the viaduct contrib- 
uted to this simplicity. Spans 1, 2 and 
3, each 128 ft. long, are a continuous 
unit, resting on four supports. Spans 
4, 5, 6 and 7, each 160 ft. long, 
form a continuous unit on five sup- 
ports. Spans 8, 9, and 10 comprise 
a cantilever structure with a main 
span of 224 ft. and anchor arms 
of 160 ft.; the 224-ft. channel span 
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is made up of two cantilever arms 
of 32 ft. each and a suspended span 
of 160 ft. Spans 11 and 12, at the 
east end, each 128 ft. long, form 
a continuous unit on three supports. 
It will be noted that the various span 
lengths are multiples of 32-ft. panels. 

Fixed shoes are used at the abut- 
ments for the continuous units at 
either end. The four-span continuous 
unit is fixed at pier 5, while the 
cantilever unit is fixed at piers 8 and 
9, where the one-leg bents are used. 
At all other piers, the two-leg conven- 
tional bents used are of rocker type, 
hinged top and bottom. 

The roadway provides for four 
lanes and has a permanent central 
island separating the east and west- 
bound traffic. Advantage was taken 
of the central island to use three 
lines of girders, thereby utilizing the 
top flanges of the center line of 
girders as the island. 


The one-leg bents 


The reason for the use of the one 
leg bents at piers 8 and 9 rests m 
the location of the navigation chan- 
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Fig. 2. One-leg bents on circular piers 
carry the three lines of main girders. 
The open grid steel deck is in place 
on the right half of the roadway. 


nel which is near the east bank and 
crossed by the viaduct at an angle of 
about 58 deg. Required navigation 
clearance was 150 ft. normal to the 
channel which amounted to about 177 
ft. along the centerline of the via- 
duct. Using the ordinary type of bent 
and a normal rectangular pier, it 
would have been necessary, on ac- 
count of the width of the viaduct, 
to make the channel span about 250 
ft. long. While girder spans exceed- 
ing that length are in existence, it 
was felt desirable to use the short- 
est span possible. The solution was 
to use a single column tower of the 
canopy type, resting on a cylindrical 
pier so located that the channel lines 
would be tangent to the pier. The 
resulting span, as stated, is only 224 
ft. long. 


Canopy tower design 


In the canopy tower the floorbeam 
at the top consists of two cantilever 
arms of equal lengths with one point 
of support at the top of the column. 
The center girder of the roadway rests 
directly over the column, and its re- 
action is carried to the pier in direct 
compression through the column. 
However, the reactions of the outside 
girders, located 294 ft. from the cen- 
terline at the end of the cantilever 
arms, introduce a considerable bend- 
ing moment in the column under a 
condition of maximum live load on 
one roadway and very little live load 
on the other. Since this condition is 
one that will occur on numerous occa- 
sions, it was a prominent factor in the 
design. In addition to the unbalanced 
live loads, the wind and other lateral 
forces on the spans will produce an 
overturning moment at the top of the 
column. To secure the tower to the 
pier, several anchor bolts are pro- 
vided, some 5 in. and some 4 in. in 
diameter; the latter, placed near the 
centerline of the bridge, are used 
primarily to prevent overturning in 
the direction of traffic, due to the 
action of the longitudinal forces. 


Pier design 


The maximum eccentric loading 
occurs when the wind is blowing and 
there is full live load on the leeward 
lanes with no live load on the wind- 
ward lanes. These same unbalanced 
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live loads and lateral forces 4 9 a4 
on the cylindrical piers, whic), wer, 
designed to withstand the over!) :y ino 
moments resulting therefrom well 
as the overturning moments pi duced 
by the effect of ice, current anid wind 
forces acting on the piers ther selves. 


Open-grid floor 


The second novel feature of thi 
bridge is the open steel gratiny used 
for the floor. The Connecticut hich. 
way department has used open 
grating floors on three smaller 
bridges since 1937 with good results 
and with no complaints except from 
the drivers of an occasional horse. 
drawn vehicle. A distinct advantage 
of the open grid floor over solid floors 
is the elimination of the snow re. 
moval expense, but most important is 
its light weight, 20 lb. per sq.ft. as 
opposed to 54 Ib. for the 34-in. con. 
crete filled steel grid decks and to 100 
Ib. per sq.ft. for the ordinary 8-in. 
reinforced concrete slab. With two 
lanes, each 26 ft. wide, there is a 
saving of about 1,800 lb. per lin.ft. 
over the 54-Ib. deck and a saving of 
nearly 4,000 lb. per ft. over the 
100-Ib. deck. This saving in dead 
load resulted in an appreciable money 
saving on the Housatonic River 
bridge. 


Construction procedure 


Foundation work, described in Fn- 
gineering News-Record, July 2, 
1939, p. 114, was simple and without 
particular incident. The east abut: 
ment and Piers 8 and 9 are carried to 
rock, maximum depth about 45 ft 
while the remainder of the piers are 
founded on steel H-piles. A pneu: 
matic caisson was used for pier 8 but 
pier 9 was put down in an open 
cofferdam. 

Because of the location of railroad 
tracks under span 11 on the east bank 
of the river, the steel erector elected 
to start work at this end of the bridge 
where steel could be brought in on a 
siding. Spans 11 and 12 and their 
steel bent supports thus were erected 
first, using a locomotive crane in com: 
bination with a tractor crane. A tem 
porary wooden bent was used in span 
12 some 90 ft. west of the abutment, 
which permitted the girders of this 
span to be erected in two sections; the 
girders of the span over the tracks 


George M. Mathieu phofo 
were, however, lifted in one piece. 


Fig. 4. Both a deck traveler and a derrick boat erected the steel. Top, derrick 
boat lifting the 192-ft. girders in span 8 that extend 32 ft. into span 9. Center, With these two spans in as 
deck traveler and derrick boat working together to erect girder of span 7. starting platform was available for a 
Bottom, last steps of erection when deck traveler worked alone. deck traveler, which was erected ove! 
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Fig. 5. Deck of Housatonic River Bridge consists of two 26-ft. roadways floored 
with open steel grid, Center girder provides the separating island. 


the north half of the roadway to ride 
on the center and north lines of gird- 
ers, A stiffleg derrick, erected on the 
south side of span 11, lifted steel 
from railroad cars to the deck to serve 
this traveler, which erected the steel 
as it moved westward, assisted on the 
river spans by a derrick boat. Al- 
though most of the steel came in by 
railroad, that for bents, 6, 7, 8 and 9 
and the girders for spans 7, 8, 9 and 
10 was delivered by barge. 

Erection of these river spans was 
the most difficult part of the job. First 
operation was the placing of the one- 
leg bents at piers 8 and 9 by the der- 
tick boat. Then with the deck trav- 
ler lifting the east section and the 
derrick boat the west section of the 
girders of span 10, simultaneously, 
this span was assembled ; the west sec- 
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tion of the girders of this span con- 
tained the 32-ft. cantilevers that ex- 
tended out into the channel span. 

Operations were now shifted to the 
west end of the channel span where 
the derrick boat, unaided, raised bent 
7 and the three girders of span 8 
which, including the 32-ft. cantilevers 
into the channel span, were 192 ft. 
long. These girders, which came to 
the job in two sections, 70 and 122 ft. 
long, were connected on the barge and 
lifted as one piece weighing 76 tons. 
These were the heaviest erection 
pieces, although the largest girder on 
the bridge is the 160-ft. center girder 
of the suspended section of the chan- 
nel span, which is 9 ft. deep over the 
cover plates and weighed 70 tons. 
These suspended section girders were 
also placed by the derrick boat. 
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After the traveler had filled in the 
floor system and bracing of the chan- 
nel span and anchor span it was at 
bent 7 ready to aid in the erection of 
the girders of span 7. The derrick 
boat set bent 6 and then, as it had 
done for span 10, raised the west half 
of the girders simultaneously with 
the lifting of the east half by the deck 
traveler. This operation completed 
the use of the derrick boat, for the 
deck traveler, standing on the canti- 
lever of the span 7 girders that ex- 
tended out into span 6, was able to 
place the bent at pier 5. The remain- 
der of the steel to the west abutment 
was erected by the traveler following 
this same “reach-out” procedure. 

The bridge, financed with the aid 
of a 45-per-cent PWA grant, was de- 
signed by the writer and B. D. Freed- 
man in the office of L. G. Sumner, 
engineer of bridges and structures of 
the state highway department. A. I. 
Savin Construction Co., Hartford, 
built the entire substructure (contract 
price, about $410,000) with the ex- 
ception of the pneumatic caisson at 
pier 8 which was sublet to Senior and 
Palmer, New York City. American 
Bridge Co. handled the superstruc- 
ture contract, which was let for about 
$520,000. For the state, construction 
was under the supervision of Leo 
Conaty, resident engineer, and How- 
ard Ives, assistant resident engineer, 
both of the office of A. W. Bushell, 
director of engineering and construc- 
tion. The entire project is under the 
direction of William J. Cox, state 
highway commissioner, and E. C. 
Weldon, deputy highway 
sioner. 

With the bridge opened to traffic, 
the second toll station on the park- 
way system is in operation. A toll of 
10c. on the completed part of the 
Merritt Parkway, which has been col- 
lected at Greenwich since June 21, 
1939, has provided funds which will 
be used toward defraying the cost of 
extending the Wilbur Cross Parkway 
from the Housatonic River to the 
vicinity of Hartford. This toll station 
has yielded about $490,000 the first 
year and it is anticipated that about 
$300,000 will be collected at the new 
station at Milford. All revenues will 
be used exclusively to pay for the 
cost of collecting tolls, to pay inter- 
est on the bonds and to provide for 
bond amortization. It is expected that 
all bonds will be amortized and tolls 
removed from the parkway in about 
15 years. 


commis- 
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Introducing the Cavity Brick Wall 


Contents in Brief—Metal-tied brick walls of two 4-in. withes were adopted 
for a large Montclair, N. J., apartment house as leakproof and insulating 
inclosure, on the strength of long successful use in England. Full flashing of 
outer withe and cavity protects inner withe from percolation. 


HOLLOW WALL CONSTRUCTION of brick 
was adopted for the inclosing walls 
of the Rockliffe apartment house now 
being built in Montclair as a means of 
assuring high heat insulation and ab- 
sence of wall leakage. This form of 
wall has been extensively used in Eng- 
land during several decades, under 
the name of “cavity wall”, but is new 
in American practice. English experi- 
ence is said to show that it is proof 
against the common evil of wall leak- 
age. It also is lighter, cheaper and 
higher in insulating value than a solid 
brick wall of equal thickness. 

Rockliffe Apartments is a seven- 
story building of fireproof construc- 
tion, with reinforced-concrete frame 
and floors, brick walls and block par- 
titions, being built on the site of the 
former Hotel Montclair at Claremont 
Ave. and Crestmont Road. The wall 
construction consists of 10-in. walls 
carried on the concrete spandrel 
beams of the frame. 


The elements of the wall 


As sketched in Fig. 4, the wall con- 
sists of two 3} in. withes spaced 2} 
in. in the clear and tied at every sixth 
course by double }-in. steel ties spaced 
about 20 in. apart. The inner withe 
rests on the floor slab, the outer 
withe on a shelf angle bolted to the 
spandrel beam, with full flashing of 
asphalted felt carried from the bed 
joint of the inner withe out over the 
edge of the floor slab, down along the 
face of the spandrel beam and over 
the outstanding leg of the shelf angle. 
Copper flashing is used at the junction 
of roofing and parapet wall and under 
the coping slabs of the parapet, the 
holding-down bolts of the coping be- 
ing soldered to the copper where they 
pass through it. 

Alongside door frames the brick- 
work is solid for one brick width or 
thickness. This supplemented by calk- 
ing prevents entrance of moisture into 
the wall interior at the jambs. Win- 
dow sills are slate slabs. At columns 
the outer withe is anchored to the 
frame by T-shaped metal anchors 


similar to those used as wall ties, 
engaging dovetail steel channels set 
in the column face. 

Light colored Hudson River brick 
with belt courses of darker red Hud- 
son River brick projecting 3 in. every 
sixth or seventh course are used for 
the outer withe, local brick for the 
inner withe. Mortar is made of ma- 
sonry cement. Laying up is done from 
outside scaffolds, starting with the two 
withes even at a metal tie course and 
carrying up the outer withe to the 
next tie course, then similarly carry- 
ing up the inner withe. To keep mor- 
tar from dropping into the interior 
or “cavity” of the wall, a 2-in. strip 
of wood is laid on the metal ties to 
catch droppings and pulled up by 
wires attached at the ends before the 
next course of ties is placed. The 
joints of the outer face are tooled con- 
cave as soon as possible after the 
bricklaying, while the joints on the 
inner face are cut flush and left as 
rough as possible to bond waterproof- 
ing or plaster. 

Originally the construction plan 
contemplated plastering the inside 
face of the wall direct without water- 
proofing, relying on the absence of 
wall moisture assured by the con- 
struction. However, the insurance 
company that provided the mortgage 
loan felt that in the absence of com- 
parable precedent to demonstrate the 
waterproof character of the wall it 
would be prudent to coat the walls 
with a waterproofing plaster base. 

Introduction of this cavity wall 
construction in American practice is 
due to the efforts of J. H. Hansen, 
executive secretary of the New York 
Brick Manufacturers Association, fol- 
lowing extended study of the leaking 
wall problem and recognition of the 
practical difficulty of overcoming 
leakage with certainty in normal ma- 
sonry wall construction. This led Mr. 
Hansen to study the extended use of 
hollow walls of different types in Eng- 
lish building practice, and finally to 
propose the metal-tied hollow wall or 
“cavity” wall for general use in this 
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Samuel H. Gotfscho photos 
Fig. 1. Steel ties in cavity wall as used 
at Rockliffe Apartments. Ties are 
spaced about 20 in. apart. 


Fig. 2. Cavity wall construction incloses 
the concrete frame and provides 4 
contincous airspace for insulation and 
drainage. 


ENGINEERING NEWS-RECORD 





Fig. 3. Wall construction at Rockliffe Apartments. (Left) Laying up the cavity wall is much like ordinary bricklaying. 
(Center) Spandrel waterproofing is laid over second course of inner withe. (Right) Window stool rests on slate sill, 


country. On presenting his proposal 
to the architects and contractors of 
the Rockliffe Apartments, he found 
ready appreciation of the advantages 
of this construction particularly by 
R. M. Catts, head of the contracting 
firm. After some difficulty in convinc- 


ing leading authorities of its advan- 
tages, the cavity wall was adopted. 


Standard in England 


Hollow walls are a standard form 
of brick wall construction in England. 
Sometimes they are laid with solid 
header courses every sixth or seventh 
course of brick, sometimes with inter- 
mittent headers (header alternating 
with two stretchers in every fourth 
course, intervening courses being all 
stretchers), and sometimes with wire 
or flat steel ties (one tie for about 
2 sq.ft. of wall). British authorities 
feel, however, that any brick header 
construction may cause leakage to 
the inside of the wall, for moisture 
penetrating the outer withe can 
bridge across on the headers and 
leak through the inner withe. Metal 
ties bent down in shallow U-form 
between the withes, to form a drip 
for any water attempting to pass 
across, overcome this difficulty, and 
such ties have therefore been used 
largely in hollow wall construction 
in England, both in housing and in 
larger structures such as warehouses, 
factories and hospitals. 

For the Rockliffe Apartment job, 
the original proposal was to use Z- 
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shaped ties of }-in. steel. Fear that 
the lack of symmetry of these ties 
might cause premature loosening led 
the loaning authorities to call for 
double ties welded together to form 
an I-shaped symmetrical connector, 
as shown in Fig. 4. While this addi- 
tional requirement and that of water- 
proofing the inner face of the wall 


Wa// ties spoced 
about 20" horiz. --- Kew 


‘> -Woter, roofed 
felt tlashing 


reduced the economy of the construc- 
tion, its other advantages were re- 
tained. 

The Rockliffe Apartments are being 
built by R. M. C. Construction Co. 
for Winston Paul, owner. Sugarman 
& Berger, New York, are the archi- 
tects. Industrial Engineering Co. is 
subcontractor for the concrete work. 


Wall Tie 


_ Shelf angle bolted 
to inserts in spondrel 


Wall Detail 


Window Detail 


Fig. 4. Panels of cavity-wall brickwork are supported by spandrel beams and 
flashed to discharge seepage and condensation outward. 
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Traveler Speeds Arch Viaduct Forms 


K. A. Sheppard 


Assistant Superintendent 


North-Eastern Construction Co., New York City 


Contents in Brief—Problems of concrete arch construction on steep grades 
and sharp curves was solved by use of travelers to support the forms and 
provide a work platform for erection and stripping on a recently completed 
link in the approach system of the George Washington Bridge at New 
York City. The load of the deck concrete was carried directly to the foot- 
ing by the vertical timber supports of the heavy traveler frame. 


ANOTHER LINK was added to the ex- 
press highways of New York by the 
recently completed connection be- 
tween the Harlem River Speedway 
and the George Washington Bridge 
by utilizing a tunnel constructed un- 
der 178th St. in 1931, which until 
now had no access to existing traflic- 
ways. The new section is a series of 
reinforced concrete arches winding 
along the hillside in Highbridge 
Park in a succession of curves, a 
type of construction that offered un- 
usual complications in form build- 
ing. A required “board mark tex- 


ture” for the concrete, to harmonize 
with the rustic nature of Highbridge 
Park, presented another complica- 
tion. Rough sawn lumber was used 
as forms and placed to leave pro- 
jecting fins — horizontal on piers, 
parallel to road grade on the faces 
of the spandrel walls, and placed 
radially on the voussoir faces of the 
arches, 


Construction 


Piers are founded on ledge rock 
reached by a general shovel excava- 
tion over the site followed by clam- 


+ tates 


. 


ming from sheeted holes at e: 
location. Piers are general! 
by 8 ft. with footings only slight) 
oversize. Rock is benched or keyed 
to prevent slippage on the slope, 

Shaft forms were made up in 
panels of lumber especially milled to 
leave the projecting fin, and were set 
by crane. Placing procedure required 
filling an entire 15-ft. lift in half ay 
hour, necessitating forms designed 
for full liquid pressure.  [-beam 
walers, lag-screwed to 4x4-in. studs, 
and bolted at the mitered ends, were 
used successfully, permitting quick 
and easy erection and _ stripping. 
Roughness of the face prevented lift- 
ing as an assembled unit. No inte- 
tior ties were used except on a few 
irregular piers, the entire load being 
taken by bolts through clip angles 
welded along the mitered ends of the 
wales. 


h pier 


1 ft. 


3 


Wide World photo 


Fig. 1. Approach to George Washington Bridge from Harlem River Speedway recently opened in New York City. 
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Designed primarily to support the 
falsework carrying the deck forms 
and concrete, 12x12 vertical timbers 
were erected and yoke tied around 
each pier shaft and utilized in bracing 
the haunch forms. These forms were 
placed in two side and two end panels 
with small steel beams used as walers; 
here 1} in. interior ties supplemented 
the bolted miter ends. 


Traveling carrier 


Only a few feet of the half-mile of 
arch-supported structure is on a tan- 
gent, and curves are of varying radii. 
Controlling grade is 8 per cent with 
superelevation on about a 6 per cent 
slope. The superstructure design is 
two-ring construction with transverse 
beams. Arches are 4 ft. thick with 
3-ft.-wide beams 5 ft. deep spanning 
as much as 49 feet following the 
radial lines of the curves. The slab 
varies from 11 to 13 in. in depth. 
The deck is from 20 to 80 ft. above 
a sloping, rocky hillside, making 
forming and moving of forms unusu- 
ally difficult. To facilitate this work 
travelers were designed so that the 
forms could be erected, supported, 
stripped and cleaned, then moved to 
the next pour without lowering any 
of the material to the ground. 

One or two 12x12-in. timbers, de- 
pending on the load, carried the 
weight of forms and concrete to the 
footing. Timbers 20 ft. long were 
used, spliced by a square sleeve of 
tin, steel plate formed to fit tightly 
over the ends of abutting timbers 
with four punched holes for nailing. 
A small quantity of grout poured in 
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Fig. 2. Section of traveler for 100-ft. monolithic pour extending across one full arch and to the center of each adjacent 
arch, Traveler is decked solid for a work platform as forms must be entirely assembled for each use. 


the sleeve after placement over the 
lower timber, prior to setting the 
upper timber, assured even bearing. 
The bottom of the lower timbers 
hugged the pier and were battered 
away from it on both sides to allow 
clearance for forms and travelers. 
Long bolts 1} in. and 14 in. in 
diameter secured 10x14-in. timber 
yokes, the top timbers being length- 
ened to carry a working scaffold. 
Heavy steel plates, with rockers of 
half round shafting, welded on, 
capped the timbers and carried the 
wide flange beams spanning between 
adjacent piers as shown in Fig. 2. 

The inner, 36-in. beam carried 
most of the load; the outer, a 33-in. 
lighter section beam, served to carry 
part of the spandrel arch, to stabilize 
the long span of the main member, 
and to simplify the rail support for 
the traveler. This support consisted 
of 8-in. transverse I’s placed at about 
6-ft. centers and clipped to the heavy 
girders. 

Design placed contraction joints 
about 100 ft. apart, at the center of 
every second span, thus making one 
complete and two half arches in a 
monolith. Due to the sharp (95-ft. 
radius at one place) and reversed 
curvature of the structure, travelers 
were built in 29-ft. 6-in. detached 
sections for moving, and three were 
used together, with rigid blocking 
between, to carry the 100-ft. con- 
crete section. Four sets of travelers 
were used for the different widths 
required for single to four-lane road- 
ways. As all were similar in con- 
struction only the widest one, carry- 
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Section A-A 


ing the four-lane roadway with a 
49.ft. clear span inside the arch span- 
drels, is described. Here a single 
section consisted of a frame com- 
posed of two transverse 33-in. 220-lb. 
beams 29 ft. 6 in. apart supported 
at each corner on 10-in.-dia. single- 
flanged wheels and separated by lon- 
gitudinal 24-in. 74-lb. beams at 8 
ft. 10 in. c.c.; outside longitudinal 
beams were 18 in. 55 lb. This fram- 
ing was covered with 2-in. planking 
to make a work platform. 

The traveler was supported on the 
rails only when being moved. When 
in position for forming the section 
was jacked up, the wheels removed, 
and short pieces of heavy structural 
sections placed to carry the load di- 
rectly to the girder beams. Forms 
were then built up on the traveler, 
the steel framing being designed to 
take the entire load of forms and 
concrete, 

Stringers were bolted to the 8-in. 
transverse I’s to carry the arch 
forms. These forms were made in 
segments and were not typical. For 
the soffit, single forms specially 
milled to give the projecting fins 
were used while, for the face of the 
arch, double forms were required to 
give the desired rough surface. Beam 
forms of studded plywood panels on 
4 by 12-in. stringers supported by 
bents made up of 4x6-in. posts, han- 
dled as a unit, framed into the span- 
drel arch forms. These posts were 
spaced at 8-ft. 10-in. centers to place 
them over the longitudinal beams. 
The bents also supported another 
stringer on each side of the beam. 
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These stringers carried 4x8-in. < 

ers at about 18-in. centers on 

rested the plywood panels 

deck slab. Some cutting of 

panels was required for each u 

to radial variation of the bea: 
Anticipated deflection o/ 

beams, shortening of the y. 

timbers, and crushing of lumbh. 

der load were compensated }y 

tate wedging of individual secti,,; 
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alignment to the finished struct) 

Five-foot depth of cross-bean 

varying shape due to curvatu: 

cluded moving the forms as an ; 

sembled unit. The beam bottoms 

and some panels were kept together. 

but the rest of the form was taken 

apart and carried on the traveler for 


Aecb ab Ht. VAathoitty shoves reassembly in the new position. 


Fig. 3. Assembling traveler for reuse on typical section after passing irregular _Cone rete for arch and deck was 
intersection. Longitudinal beams, one shown being placed, are spaced 8 ff. 10 in. distributed by buggy, either directly 


from ready-mix trucks or from a 

/ 4 hopper fed by a 1-yd. bucket hoisted 

ao | by crawler crane. Maximum lift was 

| approximately 80 ft. Pours varied 

from 250 to 525 yd.; maximum rate 

of pour was about 95 yd. per hour. 

wa All concrete was internally vibrated. 

NECERLA . and designed for a strength of 4000 

lb. at 28 days except in footings. 
where 3000-lb. concrete was used. 

A section of the new road carries 
traffic on a roadway from the Harlem 
River Speedway to a Y junction, one 
branch leading to the surface at Am- 
sterdam Ave. and 179th St., the other 
leading into the tunnel to provide 
the only crossing of Manhattan not 
restricted by lights or cross traflic. 
Another section carries traffic from 
the high level surface streets to the 
tunnel, with a branch to the lower 
level. City-bound traffic from the 
bridge and tunnel has the option of 
reaching Amsterdam Ave. at 175th 
St. or going down the new structure 


Fig. 4. Column forms with I-beam wales, eliminating the need for interior ties. to the Harlem River Speedway. 


Personnel 


Design and supervision of con- 
struction were handled by the Port 
of New York Authority, J. C. Evans. 
chief engineer; Ralph Smillie. chief 
engineer of design; Col. C. S. Gleim. 
construction engineer; R. F. Whea- 
don, resident engineer; and Aymar 
Embury II, architect for the project. 
The construction contract, amount- 
ing to about $1,000,000, was exec -uted 
by North-Eastern Construction Co. 
under J. G. Rae, general superintend: 
ent and W. F. Conlin, superintendent 


Fig. 5. Roman arches of rough texture concrete characterize viaduct design. *! the site. 
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BEGINNING SIX 


ARTICLES 


ON 


WATERWORKS 


IMPROVEMENTS 


A“Pocket” Hydraulics Laboratory 


William L. Blankenburg 


Instructor in Civil Engineering 
Washington University, St. Louis, Mo. 


Contents in Brief—Compactness and flexibility distinguish the new 
hydraulics laboratory at Washington University. Pumping equipment, con- 
sisting of two small centrifugal units, has been ingeniously connected with 
pipes, tanks and multi-port cone valves to secure many variations of flow 
conditions. One of the special features of the laboratory is the friction 
pipe rack and measuring devices. 


LIMITED FUNDS AND SPACE were no 
detriment in constructing a fully 
equipped hydraulics laboratory at 
Washington University in St. Louis. 
To house the equipment a small wing 
of an existing building was available, 
and into this were fitted all the es- 
sentials for routine demonstrations 
and for the conduct of model studies. 
Because the plant is small, flexible 
and complete, it might be properly 
called a “pocket” hydraulics labora- 
tory. 

The ground floor of the laboratory 
is 60 by 25 ft., and a clear height 
of 25 ft. is available for half of the 
floor area. A storage reservoir with 
a capacity of 10,000 gal. was built 
in a sub-basement of the building 
and the water is recirculated. Cer- 
tain economies resulted from this, 
but the real reason for this arrange- 
ment was to provide positive flow con- 
trol. Plenty of outlets were arranged 
so that water used in any experiment 
or model study might easily be 
drained. back into the reservoir. 
These drains are built up slightly so 
that water from the floor will flow 
into the sewer. 

For circulating the water a 2-in. 
and a 5-in. centrifugal pump are 
used. These pumps, driven by vari- 
able-speed motors, are provided with 
different size impellers, which can 
easily be changed. The pumps are a 
permanent loan from the Charles S. 
Lewis Pump Co., and that concern 
reserves the right to replace them 
with current models at any time. 

To facilitate pump testing, the 
chassis on which the pumps and mo- 
lors are mounted are designed so that 
the motors ean be cradled and both 
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the pumps and the motors easily 
changed. 

Pumps can be operated individu- 
ally, and the flow can be switched so 
that two experiments may be run 
simultaneously during laboratory 
demonstrations. When larger quan- 
tities of water are required the flow 
can be combined through a pressure 
tank or through a 45-deg. reducing 
(really expanding) wye-lateral. With 
this arrangement a discharge of 
nearly 2.5 cfs is obtained. 


Multi-port cone valves 


In the larger lines cone valves are 
used entirely. For that reason the 
5-in. pump uses a 6-in. line, and the 
2-in. pump uses a 3-in. line. This 
tends to reduce losses. Three-way 
multi-port cone valves are used, and 
in a tee-connection they permit three 
variations of flow and one straight 
shut-off in any direction. Between 
every switch of these valves there is 
a complete shut-off position. This 
permits accurate throttling. But to 
insure even closer control, small by- 
passes and leads from the city pres- 
sure line are taken at intervals. 

The three-way multi-port valves 
also facilitate pump priming. Even 
if the laboratory were not in opera- 
tion for a long period of timé, it 
would be possible to fill a tank with 
water from the city water mains. 
Then both pumps could take water 
from a tank considerably above either 
of them. With a set-up like this, 
priming offers no difficulties. A 90- 
deg. turn of a cone valve then 
switches the pump’s source back to 
the reservoir. 

Every sizable supply line has a ven- 
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Fig. 1. Constant-head tank with valve 
and pipe connections which permit 
many variations in flow conditions. 


turi meter, and connections are so 
arranged that each one can _ be 
checked against at least one other 
venturi meter and any number of 
weirs. Of course, the venturi meters 
can be checked volumetrically, and 
in the case of the smaller ones, they 
can be checked by weight also. Fur- 
thermore, each venturi meter man- 
ometer is provided with a calibrated 
sliding scale reading directly in cfs 
or gpm as well as in inches. With 
the sliding scale, the zero is lined 
up with the lower column, and the 
flow is read directly. 

The use of such a scale eliminates 
subtraction and the use of charts. 
This is a big help in rapidly throt- 
tling and controlling the flow to a 
predetermined amount. Thus, in a 
simple weir experiment, even incre- 
ments of flow can be had very simply. 

The laboratory is built on three 
levels. On the upper balcony is a 
constant head tank which can be fed 
by either or both of the pumps. The 
incoming water goes through a gravel 
stilling screen and then over a com- 
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Fig. 3. Friction pipe rack and manometer layout. There are 80 ft. of pipe in 
each run of four sizes, and each run contains fittings of all kinds. 


bination of flat horizontal we 
collecting trough gets the 

water, which can be wasted t! 
an 8-in. line leading to the res 
Thus the surface of the water 
tank is kept at a constant lev. 
water can be drawn in either « 
of two discharge lines. 

One of these discharge lin 
4-in. pipe, leads to a tank 
lower balcony. The water fe 
this tank passes through a 
screen, and it can be disc! 
through weirs or orifices. The: 
built in removable plates and ¢an 
changed easily. 


Flexible flume design 


The larger 8-in. discharge line 
leading from the constant head tank 
empties into a stilling tank on the 
ground floor. This tank usually 
serves a flume. However, with part 
of the flume removed, the water can 
be diverted to large models, or one 
section of the flume can be removed 
and a wider part can be substituted. 
Smaller model studies can be carried 
on in this section. 

The 30-ft. steel flume is so con- 
structed that by means of adjustable 
supports the rate of grade can be 
changed. The flume has several 
joints. One long continuous grade 
is possible, or a combination of 
grades can be worked out to stud) 
flow in channels. Sand will be dusted 
over wet varnish on the inside sur- 
faces of this flume to vary the rough: 
ness and to alter the friction factor 
The flow in the line serving the flume 
can be accurately controlled by sev- 
eral valves as well as with a smaller 
bypass line. 


Friction pipe rack 


Another feature of the laboratory 
is a friction pipe rack. This can be 
fed by a direct connection to the 
small pump or by a connection to 
the pressure tank (the latter is served 
by the large pump). 

Four of the common small sizes 
of pipe are used in these runs, and 
each line doubles back on_ itsell. 
Thus there are nearly 80 ft. of each 
size pipe run in a 28-ft. horizontal 
space. A vertical 2-in. line with ¢ 
venturi meter in it is the source 0! 
water for each run at one end, and 
another 2-in. line collects the dis 
charge at the other end. From here 
it passes through a 2-in. water metet. 
After this, the water is collected and 
measured volumetrically or by weight. 
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and then drained back into the 
reservoir. 

Each pipe run includes one long 
length of pipe in addition to an as- 
sortment of various fittings. The 
latter are separated by short lengths 
of pipe, and provision is made for 
manometer take-offs three diameters 
before, and five diameters after, each 
fitting. Each line is provided with a 
water meter, and eventually they will 
be accurately calibrated so that some 
time can be saved in regulating and 
computing flow. Unions are installed 
in the friction runs at intervals so 
that additional fittings may be sub- 
stituted. 


Manometer connections 


Manometer leads on the friction 
runs are designed so that connections 
can be made easily and at the same 
time there will be no disturbance to 
flow. To accomplish this, short pieces 
of quarter-inch pipe were welded to 
the pipe in the friction run wherever 
there was to be a manometer take- 
off. After the welding had been com- 
pleted, a hole was drilled in the fric- 
tion pipe as large as the inside 
diameter of the short quarter-inch 
pipe, and then the drilling burr was 
removed from the inside of the pipe. 
A brass petcock was attached to the 
threaded end of each of the quarter- 
inch pipes. 

Rubber tubing is used to connect 
manometer take-offs to the manom- 
eter. One manometer serving ‘the 
friction runs is mounted permanently, 
and two long service pipes are at- 
tached permanently by pipe fittings 
to each of the column tubes. The 
pipes which are permanently con- 
nected with the manometer, are fitted 
with brass petcocks at close inter- 
vals; thus the mounted manometer 
can be hooked up to any fitting, any 
length of pipe, or any combination 
of fittings and pipe in the 28-ft. fric- 
tion rack with two pieces of rubber 
tubing. 

In getting the pressure drop 
through a fitting, any discrepancy 
due to friction in the service pipes 
can be eliminated by reversing the 
columns and averaging the readings. 
By using red oil with a specific grav- 
ity of 0.80, the pressure drop in any 
fitting in inches or feet of water can 
: measured with a magnification of 

ve, 

A portable manometer, which can 
be used with either mercury or car- 
bon tetrachloride, can be applied to 


any fitting or combination with a 
sizable pressure drop. The service 
lines can also be made to serve this 
manometer in the case of two widely 
separated manometer take-offs. 

The manometers were built in the 
department, and were made with 
standard bronze elbows and _ tees, 


brass pipe, glass tubing, indicator 
fittings, brass~ valves and_petcocks. 
The petcocks take care of air vents 
and drains. At the top of each tube, 
plugged tees are used in place of 
elbows. After removing the plug in 
the tee, the glass tube can easily be 
cleaned with a wire-handled brush. 


Tuning-up a Large Filter Plant 


Contents in Brief—To put the 
Milwaukee filtration plant into shape 
for maximum operating efficiency, 
a number of minor changes and ad- 
justments of equipment were re- 
quired. These were described by 
James Kerslake, superintendent, at 
a recent meeting of the Illinois sec- 
tion of the American Water Works 
Association, of which the following 
is an abstract. 


TUNING-UP the 200-mgd Milwaukee 
water filtration plant was accom- 
plished in a year and involved certain 
additions and replacements of equip- 
ment as well as adjustments. The 
plant was described in Engineering 
News Record, May 31, 1934, p. 709. 
Additions other than those provided 
in the original plan included (1) in- 
stallation of two 36-in. valves in the 
pipe gallery so that the wash-water 
could be cut off individually from 
each quarter; (2) placement of 
Dresser couplings for the insertion of 
a cutoff plate on the discharge line of 
all pumps so that each cone valve 
could be isolated individually (other- 
wise it would have been necessary to 
cut out an entire row of pumps when 
making repairs to the cone valve; 
and (3) installation of glass block 
windows in the filter building to re- 
duce condensation. 

Equipment replacement included 
the substitution of two centrifugal 
sampling pumps for plunger pumps 
because the latter, under continuous 
operation without air chambers, pre- 
vented collection of representative 
samples. 

Corrections and adjustments to 
various pieces of equipment included 
the following: 


Meters—Before the meters would 
operate properly, a complete check 
of the wiring: was necessary to elimi- 
nate cross-connections in the two loop 
supply circuits. Because of the col- 
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lection of air in the venturi tube piezo- 
meter rings, float-operated air-vent 
valves were also installed. The air 
caused faulty differentials to be 
transmitted to the meters. 


Filter Valves—Larger guide rails 
and new discs were installed on all 
36-in. washwater valves. The 20-in. 
surface wash valves were sent back to 
the factory for repairs similar to the 
washwater valves. The lower discs of 
the two-disc effluent valves were re- 
placed and the rails adjusted to obtain 
better seating. 


Rate Controllers — An automatic 
shut-off valve was installed in the 
pressure line from the venturi throat 
to the under side of the diaphragm 
which operated to close this line with 
the action of the effluent valve. This 
prevented the controller diaphragms 
from being reversed, which in conse- 
quence caused certain parts to become 
jammed and bent. No such reversal 
was obtained in an 8-in. model tested 
in a hydraulic laboratory prior to the 
installation. 

It was also necessary to repack 
some of the guillotine valve spindles 
due to sticking. As shipped from the 
factory, the packing gland was her- 
metically sealed, and it was necessary 
to make a cut with a special tool in 
order to insert packing rings. Once 
the packing rings are inserted, it is a 
simple matter to repack the valves as 
needed. 

Flocculators—All of the gears on 
the flocculators after four months of 
operation showed excessive wear on 
the gear and pinion. This was due 
primarily to the failure of the two 
vertical shaft bearings and the hori- 
zontal bearing nearest the gear. The 
material used in the bearings (layers 
of canvas impregnated with a hard- 
ened plastic) was badly worn. These 
bearings were replaced with a lubri- 
cated bronze sleeve type of bearing. 
The misalignment of the shafts was 
corrected and new pinions and gears 
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Fig. 1, One of two main operating aisles in Milwaukee water filtration plant. 


installed. The new gears are made 
of a different material containing 
molybdenum and is specially heat- 
treated. The advantage of this mate- 
rial is that it is much harder and can 
be cast with minimum warping. 


Chlorinators — These proved © to 
be satisfactory, with only slight 
trouble due to the collection of gum 
in the selector valve on the control 
panel adjacent to the ton containers. 
To date this trouble has been held to 
a minimum by periodical cleaning. 
It is being given further study in co- 
operation with the manufacturer of 
the equipment. 

Baffles—As recommended by the 
contractor furnishing the mixing 
equipment, the baffles in the mixing 
basin were lowered 7 ft., decreasing 
the clearance from 10 to 3 ft. It is 
believed that this has helped to pre- 
vent short circuiting, and also that a 
better formed and more rapidly set- 
tling “floc” has resulted since this 
change was made. 

Chemical Feeders—A screw type 
removable conveyor was added to the 
lime machine to convey the material 
from the feed belt to the drum. The 
sprays in the drum were rearranged 
to keep the drum clean, and some of 
the sprays were connected directly to 
the hot water system to increase the 
temperature of the mixture in the 
drum. Better operation would prob- 
ably have been obtained if larger 
doses had been required, and the 
machine had been operated nearer 
its maximum capacity. 
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The alum machines are equipped 
with a stainless steel dissolving tank 
and their operation has proven satis- 
factory. The ammonium sulphate 
machines were repainted with acid- 
resisting paint. 

Little trouble has been experienced 
with the carbon machines when feed- 
ing at low capacity. This does not 
hold true however when the machines 
are run near the maximum ate. 
Further studies are to be made and it 


may be necessary to put in ‘arger 
vortex bowls and additional - «tio, 
equipment for removing d: :. 4 
model of the carbon bag dun. with 
the opening closer to the flo.; and 
with the reshaping of the du- 
so as to secure a more stre.: lined 
effect has been found satisfact. ;y, 


hood 


Storage of chemicals in qua), 
steel bunkers has proved sati- 
for all materials excepting 
Recently a fire in the carbon |,unker 
was extinguished with carbon dioxide 
gas. To combat fires the following 
recommendations are contemplated: 


Keeping on hand an adiitional 
200 Ib. of carbon dioxide gas: equip. 
ping bunkers with explosion-proof 
doors, similar to those used on grain 
elevators; placing of indicating ther. 
mometers in each bunker; purchase 
of more metal cans for the storage of 
empty carbon bags in which to trans. 
port the bags to the incinerator; in. 
stallation of automatic equipment 
which would flood the bunker with 
carbon dioxide when the temperature 
rises to a certain fixed point. 

In the paper by James Kerslake, 
superintendent of the Milwaukee 
plant, from which this abstract was 
made, it was stated that both the de. 
signers and the constructors were to 
be complimented in producing a note- 
worthy flexibility in design which 
permitted adjustments under service. 


ity in 
cif tory 


‘ irbon, 


Fig. 2. Dry chemical feed room showing the steel storage bunkers, weigh hoppers. 
and feeding machines equipped with indicating devices. 
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Contents in Brief—Expected records for high efficiency were attained in 


Fig. 1. Self-injection pop-valves in pipe of 10-ft. diameter. At right, pop valves in action, during adjustment. 


Building Big Pumps Better Earns a Bonus 





the 200-fps pumps that lift the new Southern California water supply 
1,616 ft. above aqueduct intake level. The cash bonus on efficiency, offered 
as an inducement to manufacturers, began at 88 per cent; highest efficiency 
actually attained was 91.3 per cent. Surprise feature was prototype 
efficiency consistently lower than model tests led builders to hope. 


THE ADVANTAGES of obtaining high 
efficiencies in the large pumps on the 
Colorado River Aqueduct were so 
well appreciated in advance that (a) 
every endeavor was made to have 
the designs right, as indicated by the 
long series of model tests conducted 
at California Institute of Technology, 
and (b) inducement to the manufac- 
turers to do their best was assured 
by offer of a cash bonus for develop- 
ing efficiency above the stipulated 
value. Now that tests on the pumping 
plants in actual operation have been 
completed, outstanding efficiencies 
can be reported. 

At the same time, there is also the 
notable finding that the prototypes 
did not develop efficiencies quite as 
high as had been predicted on the 
basis of model test studies. This sur- 
prising result attaches special interest 
to the conditions and test findings 
which are outlined below. 


There are five pumping plants 
along the aqueduct which will each 
have nine pumping units in the ulti- 
mate installation, lifting the water a 
total of 1,616 ft. Three units have 
been put in each plant in the initial 
installation completed last year on 
which tests have now been made. 
Thus there are now a total of 15 
units ready to operate. Each of these 
pumps, the specifications say, must 
deliver not less than 200 fps with an 
efficiency of at least 88 per cent. 

The pumps are vertical shaft, 
centrifugal volute type, without guide 
vanes. They are direct-connected to 
4,300, 9,000, and 12,500-hp synchro- 
nous motors, depending upon the 
plant head. Settings are such that 
they operate under positive inlet 
heads. Although the discharge head 
varies at the different plants from 
146 to 444 fps, all plants are similar 
in general features and each pump 
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unit is required to deliver 200 fps. 
An outline of the laboratory test pro- 
gram was published in Engineering 
News-Record, Jan. 14, 1937, p. 45, 
and the account of the pumping 
installation appeared Nov. 24, 1938, 
p- 673. 

In making the efficiency tests, care- 
ful measurements were made of quan- 
tity of discharge, total dynamic head 
against which delivery was effected, 
power exerted by the driving motor 
and speed of rotation. In the meas- 
urements of each quantity, every 
known refinement which might affect 
results was taken into account. In 
addition to temperature corrections, 
allowances were made for changing 
densities in the water, differences in 
the acceleration of gravity at different 
elevations, and for every other mi- 
nute correction that could be thought 
of which might affect values calcu- 
lated to the fifth significant figure. 


Making measurements 


Electrical measurements were not 
difficult and, although subject to vari- 
ous corrections, the results were con- 
sistent and dependable. Power de- 
livered to the motor was measured 
by meters in a container where tem- 
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Fig. 2. One of the two salt-velocity 
electrodes in position in the 10-ft. pipe. 


perature was kept constant by electric 


heaters. Each motor had been tested _ 


at the factory and, when power input 
was measured in the pump tests, 
previously determined losses were de- 
ducted to get net power actually 
delivered to the pump shaft. Motor 
losses averaged less than 3 per cent; 
in other words, more than 97 per 
cent of the electrical energy was 
effective in driving pumps. 

Speed of rotation was measured 
with a cathode-ray oscilloscope which 
compares the speed in cycles per 
second with a known constant speed 
source, thus giving accurate indica- 
tion of revolutions per minute. The 
pumping heads were measured by 
mercury columns and by pressure 
gages that had been calibrated with 
known weights. 


Salt test for velocity 


An element of the tests to which 
particular interest attaches is the 
measurement of quantity of dis- 
charge, determined by the salt ve- 
locity method devised and developed 
by Prof. C. M. Allen of Worcester 
Polytechnic Institute. In this method 
a small volume of concentrated brine 
is quickly injected into the conduit 
and its time of travel between two 
sets of electrodes, placed a measured 
distance apart, is recorded electric- 
ally. For the field tests the brine was 
injected into the pipeline of 10-ft. 
diameter through six spring-loaded 
pop valves spaced evenly over the 
cross-section in a plane normal to 
the axis of the pipe, and upstream 
from the electrodes. A fast-moving 
recording ammeter made a chart rec- 
ord of the change in conductivity as 
the brine passed the electrodes. An 
independent calibrated timer marked 
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Head -Feet of Water 


Total Pumping 


Efficiency - Per Cent 


ae8i 
Power Input. Horsepower 


Capacity - Cubic Feet Per Second 


Fig. 3. Comparison of model tests with results of field tests on prototype, Iron 
Mountain plant. Note that model efficiency exceeds that of prototype. 


seconds on the ammeter chart so 
that the time of passage between 
the electrodes could be measured di- 
rectly from the charts. 

Application of the salt velocity 
method was somewhat complicated 
by the relatively low velocities, only 
slightly more than 2 ft. per second. 
A check on the relative consistency 
of the water measurement was pos- 
sible by the use of the venturi sec- 
tions at the inlet to each pump. As 
each separate pump was tested, the 
venturi manometer was read and a 
relation obtained between the man- 
ometer reading and the discharge as 
shown by salt velocity. Two and 
three pumps were then operated to- 
gether, salt velocity measurements 
made of their combined discharge 
(in the common discharge pipe), and 
compared with the sum of the indi- 
vidual pump discharges as indicated 
by the previously calibrated venturi 
manometers. Since the first results 


TABLE 


were not consistent, it was concluded 
that the low velocity plus an ex- 
tremely smooth inside surface of the 
conduit created a condition in which 
turbulence was inadequate for satis. 
factory salt distribution. 

The first tests were made with elec. 
trodes 400 ft. apart and the salt was 
injected 200 ft. upstream. A veri- 
table field laboratory was set up and 
a long series of tests was made with 
different spacing of electrodes and 
various locations of the pop valves. 
The final arrangement was a spacing 
of 100 ft. between electrodes with 
the injection valve set 100 ft. up- 
stream from the nearest electrode and 
an artificial agitator or “turbulator” 
about 40 ft. upstream from the pop 
valves. The “turbulator” was a steel 
disc 6 ft. in diameter with an 18x2+ 
in. hole in its center, fastened trans- 
versely in the center of the 10-ft. 
delivery pipe. With this arrange- 


ment consistent results were obtained 


I—GENERAL DATA AND EFFICIENCIES RECENTLY DETERMINED 


FOR PUMPS IN THE FIVE PLANTS 


Distance 
from 
intake 
(miles) 
Intake 0 
Gene 3 400 
Iron Mt 300 
Eagle Mt 110 450 
Hayfield . 450 


Average 
pumping 
head 


Motor 
rating 
(hp) 
9,000 
9,000 
4,300 
12,500 
12,500 


Runner 
speed 
rpm) 
400 


TABLE lIl—AMOUNT OF SALT 
Number of Test Runs-————, 


One Two Three 

pump pumps pumps 
Intake... 7 44 4 0 
Gene an 82 12 19 
Iron Mountain. . . 59 16 5 
Eagle Mountain. . 24 3 3 
o7 


Station 


Totals. 209 35 


* Average. 
12, 
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Pump Avg. dis- 
discharge Impeller charge at 
diameter diameter rated head f 

(in.) (in.) 
1,690 42 76 216 
1,624 42 78 217 
2,140 48 74-1/8 204 ' 
1 
1 


Specific 


speed (fps 


403 40.5 81-5/16 204 
395 40.5 81-15/16 204 


USED IN VELOCITY TESTS 


Total 
salt 
Total injections 
48 : 20.3 
113 97: 25.9 
8O 13.9 


a 
fu 


Salt 
used 
(tons) 


67 .3 


ORD 














between discharge measurements on 
single pumps and two or three pumps 
operating together. 


Reservoir used as a tank 


The use of the venturi manometers 
gave a check only on the consistency 
of the water measurement from the 
low velocity with single pump flow to 
the higher velocity with three-pump 
flow. It was not an absolute check 
on the accuracy of the salt velocity 
measurement. To provide a means 
of volumetric check, the reservoir on 
the intake side of Iron Mountain 
pumping plant was used as a con- 
tainer in which water quantities could 
be accurately measured. This reser- 
voir is lined with asphaltic concrete 
and the slopes are smooth and regu- 
lar. The reservoir was carefully sur- 
veyed and its volume computed for 
all water levels between El. 895 and 
El. 902, a total of about 70 acre- 
feet. 

Five gages for determining water 
elevation were installed; one ver- 
tical gage near the center of the basin 
and four slope gages uniformly 
spaced around the edge. All these 
were read at intervals during the 
check runs. Just prior to the check 
runs, a 21-hr. static check of the res- 
ervoir was made to determine cor- 
rections for gains by cooling water 
and losses by evaporation and leak- 
age. The volumetric check runs veri- 
fied the accuracy of the salt velocity 
measurements, which were then ac- 
cepted as satisfactory by all parties 
to the test. 

All fifteen of the pumps thus far 
installed have met the required 88 
per cent efficiency and are above the 
required capacity of 200 sec.-ft. The 
bonus rate for each per cent above 
the guarantee was $10,000 at Intake 
and Gene, $5,000 at Iron Mountain, 
and $15,000 at Eagle Mountain and 
Hayfield. The efficiency of 91.3 
earned for the manufacturer a bonus 
of $16,500. 


Personnel 


Pump tests were conducted by the 
Metropolitan Water District of South- 
ern California, F. E. Weymouth, chief 
engineer and general manager, under 
the direction of J. M. Gaylord, chief 
electrical engineer, and R. M. Pea- 
body, principal assistant. In the salt 
velocity method tests Prof Allen was 
represented by E. A. Taylor and L. J. 
‘ooper. Manufacturers’ representa- 
tives were present at all tests. 


Automatic Welding for Water Mains 


Contents in Brief—Stee!l water 
pipe additions to the New York City 
distribution system are fabricated by 
an automatic electric welding proc- 
ess. This article describes the 
methods used and the specifications 
under which the pipe is tested. 


RECENT IMPROVEMENTS to the New 
York City water distribution system 
include the use of 48-in. pipe made 
from steel plate longitudinally welded 
by an automatic electric process. The 
Department of Water Supply, Gas 
and Electricity, under whose direction 
the work is being done, figures an 
average overall cost, including con- 
struction, laying and cost of the pipe 
itself, at $25 per ft. for this type of 
welded pipe, while a few years ago 
the cost alone of the type of pipe 
used often approximated $20 per ft., 
before taking into consideration the 
construction labor costs. 

Two projects are under way, one in 
Queens County and the other in mid- 
town Manhattan. The Queens job con- 
sists of laying 13,800 ft. of a new 
trunk main which will supply 25 
mgd and thus relieve the heavy bur- 
den of water demand on existing 
water lines. This work, costing $344,- 
700, is being done by the Oakhill 
Contracting Co., Maspeth, L. I. The 
same contractor received $98,000 for 
laying about 1,000 ft. of the 48-in. 
pipe in Manhattan, with another 1,000 
ft. of pipe laid as miscellaneous re- 
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placements of worn sections of exist- 
ing lines. 

The pipe used on these projects is 
made from 4-in. steel plate (A.S.T.M. 
designation A 78, Grade B) formed 
by cold-rolling into semi-circular 
shape. Longitudinal welds are used 
to join two of these shapes and thus 
complete the pipe, the welds being 
made by the Unionmelt process, an 
automatic electric welding process 
developed by The Linde Air Products 
Company. In this process there is no 
visible arc, and there are no sparks, 
spatter, smoke or flash. The welds are 
said to be made at unusual speeds. 


Special material is key to process 


A bare welding rod is continuously 
fed into the welding zone by the 
Unionmelt welding head, and the end 
of the rod is constantly covered by a 
special granulated material known as 
Unionmelt welding composition. This 
composition is automatically laid 
down in advance along the seam to 
be welded. This material acts as a 
cleanser for the weld metal, washing 
the metal which melts from the rod 
and absorbing impurities from the 
fused base metal. The weld metal is 
said to be exceptionally clean and 
dense, and has excellent physical 
properties. 

A number of etched cross-sections 
of one-pass butt welds made by the 
Unionmelt process in 4, %, 4, 1 and 
1}-in. steel plate are shown in Fig. 1. 
All welds illustrated are about actual 


Fig. 1. Etched cross-sections of one-pass butt welds made by the ‘Unionmelt 
process. 
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size; the dotted lines indicate the 


original plate edges. 
The automatic machine 


The installation used in the fabrica- 
tion of this pipe is shown in Fig. 2. 
The welding head, shown in position 
for the start of a weld, is stationary, 
and the work is mounted on a mov- 
able carriage. Welding is done en- 
tirely automatically at a speed of 18 
in. per min., with the machine using 
800 amp. and 32 volts. The appear- 
ance of the finished weld is shown at 
right in Fig. 2. 

Procedures for testing and coating 
the pipe are in accordance with the 
specifications set by the Department 
of Water Supply, Gas and Electricity. 
Specimens must be prepared from one 
of every ten pipe lengths for tension 
and bending tests, while each pipe 
length is subjected to hydrostatic test. 
These are shop tests. In the field the 
entire line is subjected in section to a 
further hydrostatic test. 


Test specifications 


Test specimens for bending and 
tension must be at least 14 in. long 
with the weld running crosswise at 
its center, and the specimens are ma- 


chined to a width of 1} in. The speci- 


Fig. 2. Fabricating the 48-in. pipe from ‘/2-in. steel plate longitudinally welded. 
is mounted on a@ movable carriage. 


ond the work 
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mens must develop an average ulti- 
mate tensile strength of not less than 
50,000 lb. per sq.in.; must be tested to 
destruction and break outside the 
weld. Of the specimens broken out- 
side the weld, not more than 20 per 
cent may be allowed to show a tensile 
strength of less than 50,000 lb. per 
sq.in., and no specimen will be ac- 
cepted which does not show a strength 
of at least 45,000 lb. per sq.in. 

Each bend-test specimen must be 
taken from the same sample as the 
corresponding specimen used for ten- 
sion testing. These test specimens 
must in each case, and without show- 
ing evidence of fracture either in the 
weld or the parent metal, be bent 
cold through 180 deg. around a 2}-in. 
diameter with the weld in the center 
of the bend. 

Before being coated, each com- 
pleted straight pipe section is tested 
and made tight at the shop under a 
hydrostatic pressure of 150 lb. per 
sq.in. The welds are struck a full 
swinging blow with a 5-lb. sledge 
hammer while this pressure is main- 
tained. The pressure is then raised to 
300 lb. per sq.in. If no leaks develop 
at the end of three minutes, the pipe 
length is acceptable. It is then coated 
both inside and out with a coal tar 
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Fig. 3. Finished 40-ff. sections of the 
pipe being installed, 


enamel, 
method. 

The city’s specifications require 
the main to be hydrostatically tested 
in sections of about 1,000 ft., each 
blocked off by means of bulkheads. 
The sections are then filled with water 
under a pressure of 125 Ib. per sq.in., 
maintained for 20 min. 
leakage allowance, figured on a 21-hr. 
basis, is } gal. per lin. ft. of pipe. 

Plans and specifications for this 
work were prepared under the direc- 
tion of T. Hochlerner, division engi- 
neer of the New York City Depart 
ment of Water Supply, Gas and Elec- 
tricity, of which Patrick Quilty is 
chief engineer and William Flannery, 
deputy chief engineer. 


applied by the 


spinning 


Maximum 


The welding head is stctionory 


The illustrafion at the right shows a completed weld. 
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ONE OF THE BIGGEST water screen 
wells in the world has been excavated 
at Cleveland, Ohio, where 300 WPA 
workers have completed ten months 
of blasting and digging into a shale 
bank on the site of the Nottingham 
pumping and filtration plant that one 
day will provide the northeast metro- 
politan area with a 200-mgd. lake 
water supply. 

Water will be drawn through a 
tunnel connecting the well with an 
intake to be constructed five miles off 
the Lake Erie shore. The tunnel will 
be built 50 ft. underneath the lake 
bottom, and it will have an overall 
length of nearly seven miles. Raw 
water will be carried through the 
11-ft. tunnel to the screen well, from 
which conduits will take it to a chem- 
ical house for pre-treatment, and 
then to coagulation and filter basins. 
Treated water will be stored in a 
reservoir from which it will be 
pumped to the distribution mains as 
required. 

Excavations for the first units of 
the treatment plant—the screen well, 
a filtration basin and six coagulation 
basins—have already been completed 


by WPA labor forces. 


Much dynamite used 


The screen well, with a capacity of 
50,000,000 gal. of water measures 103 
ft. in diameter and is 110 ft. deep. 
The excavation involved removal of 
10,000 cu.yd. of shale, blasted out by 
30,000 Ib. of dynamite. 

Dynamite charges, as much as 100 
lb. to the shot, were set off each eve- 
ning after the men quit work for the 
day. The resulting blocks of shale 
were then cracked up with air-driven 
rock busters and removed with skips. 
Despite the hazardous nature of the 
work, it is reported that there never 
has been a serious accident on the 
project. 

The specialist work of driving the 
tunnel under the lake, using com- 
pressed air, will be done by private 
contract. 


Fig. 1. With a diameter of 103 ft. and 
@ depth of 110 ft., the screen well for 
Cleveland's new water plant ranks as 
one of the world's largest. It was ex- 
ceveted in shale, and has a capacity 
of 50,000,000 gal. 


Cleveland's Huge Screen Well 
Completed by WPA Workers 


Ground was broken on the project 
in October, 1938. Work progressed 
until July, 1939, when the work was 
shut down until last March. During 
these periods of operation the well 
has been dug and excavations com- 
pleted for the coagulation and filter 
bed, 720 ft. long and 600 ft. wide, 
and for the reservoir that will have a 
capacity of 500,000,000 gal. Concrete 
work on these units will be com- 
pleted next fall. When the Notting- 
ham plant is completed its 200-mgd 
capacity will supplement the 135-mgd 
supply from the Baldwin filtration 
plant. 


Fig. 2. A sturdy stairway supported by 
cables insured the safety of workmen 
going up and down. 
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Baltimore's New Water Tunnel 


Leon Small 


Water Engineer, Bureau of Water Supply 
Baltimore, Md. 


Contents in Brief—A seven-mile pressure tunnel now nearing completion 
at Baltimore gives to that city a long-needed supplementary conduit to its 
source of supply. Dealing primarily with design considerations, the follow- 
ing story also carries with it the lessons learned from construction of the 
original tunnel in 1875. An unusual feature of the project is the eductor 
system to be used for unwatering the conduit. 


FOR MORE THAN HALF A CENTURY 
Baltimore placed dependence on a 
single conduit for the delivery of its 
raw water supply. Increasing water 
consumption demands, plus a strong 
desire to insure continuity of supply, 
led to the construction of a new tun- 
nel which is now nearing completion. 
The contract for this project, which 
was the largest single award ever exe- 
cuted by the city, was made in Janu- 
ary, 1937, to the J. F. Shea Co., Inc., 
of Los Angeles. 

The new pressure tunnel is a 34,- 
600-ft. bore having a finished inside 
diameter of 12 ft., coupled with a 
2,100-ft. cut-and-cover section. Two- 
thirds of the tunnel has a concrete 
lining, and about 12,000 ft. is lined 
with continuous welded steel plate 
grouted inside a previously placed 
concrete lining. The conduit, known 
as the Gunpowder Falls-Montebello 
tunnel, has a capacity of 275 mgd. 
The project cost about $5,400,000. 

The old Loch Raven Tunnel, started 
in 1875 and completed in 1881, is a 


SCALE IN FEET 
2900 4000 6p00 


MONTEBELLO 
SHAFT 


Fig. 1. 


12-ft.-diameter, 7-mile conduit, most 
of which is unlined. Such lining as 
exists is of brick, limited to the clos- 
ure of construction shaft openings 
and the lining of a short section 
through a limestone formation. No 
thought of improving the hydraulics 
of the old tunnel was connected with 
the lining, ample evidence of this be- 
ing found in the many irregular sec- 
tions where lining was not attempted. 

As originally built, the tunnel was 
designed on the basis of a very low 
head, the intrados of the arch at the 
beginning of the tunnel being but 8 
ft. below the normal water surface 
of the original Loch Raven Reservoir. 
The maximum possible increase in 
hydraulic pressure at the terminal 
end of the tunnel is only 7 ft. more 
than the head represented by these 
dimensions, the grade of the tunnel 
falling uniformly one foot per mile 
on its 7-mile length. 

In 1914 the Loch Raven Reservoir 
was impounded behind a new and 
higher dam which, in connection with 


Route of the new 7-mile pressure tunnel at Baltimore, which connects 


the raw water supply with the filtration works. This will replace an unlined 


tunnel in use since 1881. 
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changes at the terminal end of the 
tunnel made to deliver water to the 
newly built filtration plant, imposed 
a pressure increase of 20 ft. Tv pro- 
vide for this increase a section of the 
tunnel at the upper end, where the 
cover was very shallow, was rein. 
forced with concrete lining. This re. 
duced the effective area in this sec. 
tion from 12 to 10 ft. in diameter. 
In 1923 the reservoir was raised 
to a still greater height. Had the old 
tunnel been able to handle the in- 
creased head resulting from raising 
the dam, it would have permitted de. 
livery of all water to the Montebello 
filters without pumping, a procedure 
that has been required since the fil- 
ters were placed in service. Pressure 
tests made on the tunnel in 1920 dem- 
onstrated conclusively that an increase 
in working head of 30 ft. over the 
head initially imposed on it resulted 
in excessive leakage and other mani- 
festations that were anything but de- 
sirable. As a result, the tunnel has for 
the past seventeen years received 
water from which 40 ft. of head has 
normally been wasted. This has cost 
the city real money as evidenced by 
an annual pumping cost of $70,000. 


New tunnel needed 


Deficiencies of the Loch Raven Tun- 
nel were painfully evident. Despite 
the many improvements to render bet- 
ter service, operation of the entire 
system was dependent on the func- 
tioning of one raw water connection 
through a structure having a capacity 
of 175 mgd at a head loss of 10 ft. 

In 1934 a board of consultants en- 
gaged to study water supply problems 
recommended immediate construction 
of a new tunnel, The conclusions of 
the board regarding the old tunnel 
were succinctly expressed as follows: 
“. . . it is our judgment that a popu: 


lation of approximately one million 
people should not be left dependent 
solely upon one conduit, portions of 
which are not in good condition.” 
With the availability of federal 
funds as a stimulus, the long-desired 
duplicate raw water supply line be- 
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Fig. 2. Excavation completed, concrete curbs in place, and ready for the lining 
operations on the 12-ft.-diameter conduit, 


came a possibility and the planning 
for this structure was begun on the 
basis of having a capacity of 275 
mgd with a loss of head of 10 ft. 


Selecting the route 


In selecting the tunnel route there 
was little latitude in the location of 
the two ends, the available raw water 
supply and its necessary point of 
delivery being fixed. It is of interest 
to note that the route for the old tun- 
nel between these points apparently 
gave its designers little concern, the 
line of this structure being a tan- 
gent for practically all of its dis- 
tance; and the quality of the rock 
and its minimum cover along the 
route apparently was considered of 
small moment, due to the very low 
head under which this tunnel was 
designed to operate. 

Furthermore, the selection of this 
original route was not assisted by pre- 
liminary explorations as far as avail- 
able records reveal. If such work was 
done, but little attention could have 
been paid to the information ob- 
tained because the tunnel obliquely 
crosses a valley that lies in a lime- 
stone formation which gave a great 
deal of trouble during construction. 
Excessive water and unstable ground 
made it necessary to provide contin- 
uous lining to give permanence to 
the structure at this section. After 
leaving the valley the old tunnel en- 
ters and thereafter is in a rock for- 
mation locally classified as Gunpow- 
der granite. This has characteristics 
that promised well for tunnel excava- 
Hon in similar material. 
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Geological maps of the area indi- 
cated that this granitic formation 
extended upward along the valley 
near Loch Raven where the lime- 
stone was encountered in the con- 
struction of the old tunnel. This fur- 
nished sound guidance in selecting 
the new route along a line which 
gradually diverges from the course 
of the old tunnel. Thus the route was 
kept well within the confines of the 
geologically sound material until an 
abrupt change in direction to reach 
Loch Raven was necessary. This 
changed direction crosses the indi- 
cated limestone formation nearly at 
right angles, and therefore the tun- 
nel traverses this undesirable forma- 
tion in the shortest distance. 


Centerline in streets 


An added consideration in the se- 
lection of a route divergent from the 
old tunnel was to minimize the pos- 
sibility of a coincident seismic dis- 
turbance, remote as this may be. The 
final route was adjusted slightly so 
as to have the centerline of the 
tunnel fall within public _ streets 
where this was practicable, in order 
to minimize right-of-way negotiations 
through private property. 

Since the elevation of the reservoir 
normally is sufficient to deliver raw 
water without pumping to the filtra- 
tion plants the new tunnel was de- 
signed to withstand the pressure 
which would be imposed upon it, 
not only from the present reservoir 
level, but from a possible additional 
head of 50 ft. that may result from 
the further development of the Gun- 
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powder Falls supply. To attain this 
end, as well as to give assurance that 
the excavation would be driven in 
sound rock, the grade of the tunnel 
in those portions not provided with 
a lining designed to resist internal 
pressure was located at depths vary- 
ing from 200 to almost 300 ft. be- 
neath the surface. The elevation at 
the terminal end, near the point where 
the new tunnel passes beneath the 
old one, was such that a depth of 80 
ft. exists between the invert of the 
old tunnel and the intrados of the 
new one. This was sufficient separa- 
tion to insure the stability of the old 
tunnel while the new one was driven 
beneath it. 


Checking the ground 


With line and grade of the pro- 
posed tunnel tentatively fixed, the 
location of points for 18 core borings 
was selected. Ten of these were closely 
spaced at the ends of tunnel, at 
construction shafts and other points 
where it was considered desirable to 
obtain all available information. The 
greatest separation of the borings was 
about 3,300 ft. 

The contract for these borings 
called for drilling, removing and pre- 
serving all solid material encountered 
from the ground surface to levels 10 
ft. below the invert of the proposed 
tunnel. Core borings to a total com- 
bined depth of 3,620 feet were taken; 
the earth overburden encountered 
had an average depth of 27 ft. and 
of the total 3,133 ft. of solid rock 
drilled, the core recovery represented 
slightly more than 95 per cent of this 
penetration. This was considered an 
excellent indication of the soundness 
of the material. 

The report of the consulting geol- 
ogist forecast that rock conditions 
would be sound and satisfactory 
throughout the tunnel. With this in- 
formation, the route was selected as 
shown in Fig. 1. This sketch shows 
also the relation between the old Loch 
Raven-Montebello Tunnel and _ the 
new construction. 


Design features 
At the Loch Raven end the tunnel 


begins in a portal near the foot of a 
steep hillside, the slope of the hill 
being such that when the tunnel pene- 
trated a distance of 400 ft. the ground 
cover attained a depth of about 150 
ft. From the portal the grade of the 
tunnel slopes downward toward the 
terminal end at Montebello, this 
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gradient changing as necessary to ac- 
commodate the gradual reduction in 
ground surface elevation. The pur- 
pose of the gradient changes was to 
have the greater length of the tunnel 
(indicated as B section in Fig. 1) 
which is not reinforced for internal 
pressure, located at a sufficient depth 
in rock to have it capable of with- 
standing safely pressure from a fu- 
ture reservoir with maximum flow 
line at El. 290. 

In addition to access to the tunnel 
afforded by the terminal shaft at 
Montebello and at the portal, further 
access for construction was planned 
at two intermediate shafts, one of 
these being located about midway the 
B section and the other at the lower 
end of this section. Between the lat- 
ter shaft and Montebello, the ground 
surface falls rapidly below El. 290 
and this section of the tunnel route 
in addition is traversed by a small 
stream running through a deep valley. 

This stream contributed more than 
its proper share of trouble during the 
construction of the old tunnel and for 
this reason was viewed with distrust. 
The loss in elevation of sound sup- 
porting rock, the presence of the 
stream and the fact that the ground 
elevation approaching the terminal 
shaft at Montebello falls generally 
below the present hydraulic gradient 
of the tunnel (and entirely below it 
if the source of the raw water supply 
is raised to El. 290) led to the de- 
cision that this portion of the tunnel, 
designated as A section, should be 
one that would be entirely watertight 
and capable of withstanding the pres- 
sure from water at El. 290 without 
consideration of any support from the 
surrounding rock. For substantially 
the same reasons the first 400 ft. of 
the tunnel lining running inward 
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from the portal was similarly de- 
signed, this being known as the C 
section, it being identical with the A 
section. 

What has been stated about the 
general construction features includes 
all sections of the project involving 
tunneling work. As part of the proj- 
ect, but involving no tunneling, there 
is a 10-ft.-diameter steel pipeline, 
about 2,100 feet long, arranged to 
connect the tunnel at the portal with 
existing structures from which the 
raw water supply will be obtained. 
This portion of the work is known 
as the D section. 


Concrete and steel lining 


As indicated by Fig. 3 the essential 
differences between the A, B, and C 
sections relate to details of the lin- 
ing. The lining varies to suit the 
conditions imposed upon it by the 
changes along the route of the tunnel 
in the depth of the rock cover and 
the elevation of the ground above. 

The lining for the A and C sec- 
tions consists of a previously formed 
unreinforced concrete lining placed 
within the rock excavation, having a 
specified internal diameter sufficiently 
great to permit a 2-in. annular space 
between the concrete and the outside 
surface of steel plate pipe; however, 
the contractor elected to increase this 
grout space to 24 in. as a matter of 
convenience in handling the steel 
pipe sections. The preliminary lining 
is of Grade III concrete (1,500 
pounds) and to assure its proper 
placement a minimum excavation 
clearance line of 4 in. was specified 
between the interior face of the con- 
crete and the rock. 

Following the placing of the con- 
crete lining, designed to afford a fin- 
ished working area for the }-in. steel 
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plate pipe which gives the ne: 
strength and water-tightness 
tunnel, the 40-ft. steel pipe s. 
were placed. These were elect: 
welded at all circumferentia 
joints to form a continuous str 
after which the annular spa 
rounding the pipe was filled 
cement grout, pumped through | 
holes in the sides and tops ! the 
pipe lengths at 10-ft. intervals. (fte; 
the pipe has been fixed in position 
by the grout placed exterior thereto, 
protection against internal corrosion 
is given by a 1}-in. Gunite lining, 
this being applied to a reinforcing 
mesh previously secured to internal 
hoops, tack-welded to the steel pipe 
at 3-ft. intervals. 

For lining the B section Grade 2 
(2,000-lb.) concrete was placed in an 
excavation having a minimum clear- 
ance line of 6 in. between the inside 
surface of the lining and the nearest 
rock or support. The B section was 
located sufficiently deep in solid rock 
to afford a safe structure without the 
inclusion of reinforcement. Regard- 
less of the hydraulic sufficiency of the 
tunnel bore, however, the concrete 
was reinforced for temperature 
stresses with 4-in. longitudinal bars 
spaced on 8-in. centers and supported 
from the same size circumferential 
bars spaced on 3-ft. centers. This 
reinforcement was placed so as to 
have a cover of 2 in. from the in- 
terior surface of the lining. 
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Cut-and-cover section 


The final portion of the construc- 
tion, involving the D section, was 
open-cut work. For this section a 10- 
ft.-diameter steel plate pipe } in. 
thick, electrically-welded in the field 
to form a continuous structure, was 
used. The pipe is protected from cor- 
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Fig. 3. Typical tunnel and open-cut sections of the conduit, parts of which have both concrete and steel linings. 
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Fig. 4. Simplicity is the prime virtue 
of the eductor system for unwatering 
the tunnel. 
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rosion on the inside by a bituminous 
enamel lining. To guard against ex- 
terior corrosion and distortion from 
the weight of the backfill and possible 
future surcharge, an unreinforced 
Grade 3 (1,500-Ib.) concrete encase- 
ment was used. This has a minimum 
thickness at the crown of the arch 
of 8 in., the thickness of the concrete 
at other portions of the encasement 
being increased as necessary to give 
stability to the structure. 

Some question may arise regarding 
the consistency of designing the D 
section with a 10-ft. diameter, whereas 
the tunnel supplied through this sec- 
tion is 12 ft. in size. The explanation 
is that the portal of the tunnel con- 
struction may be the site of a future 
reservoir gatehouse, and if this pos- 
sibility materializes, the 2,100-ft. 
length of the D section will be 
scrapped. With this in mind, the di- 
ameter of the section was fixed at 10 
{t. as a matter of economy; the same 
consideration determining the selec- 
tion of a bituminous enamel protec- 
tion for the interior surface, rather 
than the more costly Gunite pro- 
tection used for the steel pipe incor- 
porated in the lining of the A and C 


sections, 


Unwatering provisions 


The location of the tunnel deep in 
sound rock to attain structural sta- 
bility, and the further depressing of 
the grade at the terminal end so as to 
have ample separation between the 









ola and the new tunnel where they 
cross, places the. center line of the 
terminal end of the tunnel 91 ft. be- 
low the level of the lowest avail- 
able gravity drainage facility. This 
conditien will result in having about 
15 million gallons of water trapped 
in the tunnel when it is unwatered 
as far as gravity drainage can ac- 
complish this. Accordingly, pump- 
ing must be resorted to whenever 
complete unwatering of the tunnel 
is desired. The studies that were 
made for the purpose of determining 
how this could best be accomplished 
focused attention on every practical 
means to such ends. 

The unwatering method finally de- 
cided upon is shown schematically in 
Fig. 4. This arrangement, using an 
eductor, may have no particular ap- 
peal from the standpoint of “wire-to- 
water” efficiency, but it has virtues 
of simplicity and accessibility that go 
far to overcome the drawbacks pos- 
sibly associated with an efficiency 
rating that may compare poorly with 
other methods of pumping. 

It will be noted that a large motor 
supplies the power for the unwater- 
ing scheme, and some questions may 
arise as to the economics of the de- 
sign, considering the infrequent use 
of this motor and the electrical de- 
mand charges usually associated with 
such equipment. The use of this mo- 
tor will not incur additional demand 
charges, however. Any shutdown re- 
quiring the use of unwatering equip- 
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Fig. 5. The open-eut section where 10-ft.-diameter electrically welded steel plate 
pipe was encased in cancrete to prevent exterior corrosion. 


ment will involve the stoppage of 
the filtration plants and a nearby 
distribution pumping station. This 
will reduce the load on a transformer 
bank, which also supplies the unwat- 
ering equipment, by an amount 
greater than the demand of the large 
unwatering motor. 


How the eductor works 


The main power element of the un- 
watering equipment consists of a 
1,250-hp. motor, operating a 2-stage 
centrifugal pump of 10-mgd capacity 
when delivering against a net head of 
570 ft. Suction for the pump is taken 
from an adjoining reservoir of 12.- 
500-gal. capacity, the supply for this 
reservoir being taken from the dis- 
tribution system. In operation the 
water discharged by the pump is 
hurled downward to the bottom of a 
dry shaft immediately adjoining the 
wet shaft through which the raw 
water from the tunnel rises to be dis- 
tributed to the Montebello filters: 
this power water then enters a 24-in. 
eductor, the suction of which connects 
to the tunnel. 

The flow of power water at the rate 
of 10 mgd into the eductor possesses 
sufficient energy to pick up a like 
quantity of tunnel water, with the re- 
sult that water at the rate of 20 mgd 
rises through the return line from 
the eductor. As will be noted in Fig. 
1, the return line leads to the suc- 
tion reservoir, but a 24-in. drain line 
is located at the level of the lowest 
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available gravity drainage which is 
tapped off at an elevation about 100 
ft. above the eductor suction. By 
manipulation of valves in the eductor 
suction connection and the gravity 
drainage outlet, the 20 million gal- 
lons of combined power and tunnel 
water can be separated so that one- 
half of this quantity is wasted, the 
remainder returning to the pump 
suction reservoir to begin a new 
cycle. 

Obviously, the quantity of tunnel 
water drawn by the eductor will be 
at the maximum when the unwatering 
operation is started and the head 
against which the wasted water is 
discharged is at the minimum. As 
water is drawn from the tunnel the 
effective discharge head on the educ- 
tor will increase, resulting in a con- 
stantly changing working condition 
throughout the unwatering operation 
that can be compensated by manipu- 
lation of the valve in the return to 
the suction reservoir, in addition to 
the adjustment of the valves first 
mentioned. 

In addition to the main unwater- 
ing unit a similar smaller unit, tak- 
ing its suction directly from the 
distribution system, is provided for 
unwatering the dry shaft. This like- 
wise supplies a water jet primer for 
the main pump unit. 


Controlling the flow 


Where the supply for the new tun- 
nel is taken from the existing struc- 
tures at Loch Raven, gate valves are 
provided to control the flow of water 
to the new or old tunnels. These 
valves, as well as all other line valves 
at the terminal end, are 60 in. in size, 
connected through eccentric reduc- 
ers so as to have a drained invert. 
An automatic air vent installation 
is provided at the portal summit as 
well as at other points where neces- 
sary in the terminal construction. 

From the Montebello shaft the 
water is discharged into a short hori- 
zontal manifold paralleling a similar 
manifold built into an existing raw 
water conduit connecting to the two 
filtration plants. The gravity supply 
to these plants is regulated by four 
48x42-in. manually-operated needle 
valves installed in tie lines between 
the manifolds; each needle valve is 
preceded by a 48-in. manually-oper- 
ated cone valve for shut-off. 

In addition to the normal passage 
of the raw water through this flow 
control system, a short by-pass tun- 
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nel connects the Montebello shaft 
with the suction well of the pumping 
station through a short rebuilt sec- 
tion of the old tunnel. This permits 
water to be supplied to the filters by 
pumping if the reservoir at Loch 


Raven should be depleted ; 
extent that the gravity head 
not be sufficient to meet the d: 
Construction methods and 
ment on the Baltimore tunnel 
described in an article to 


Aurora Sewage Plant Problems 


TWO DIFFICULTIES which arose in the 
operation of the two-stage digestion 
plan at the sewage treatment plant 
of the Aurora (Ill.) Sanitary District 
are noted in the annual report for 
1939 by Walter A. Sperry, superin- 
tendent of the District. 

Digester Blows Up—The first 
trouble was an unpleasant period in 
October and November when the 
first-stage digester “blew-up”, prob- 
ably due to lack of mixing devices 
in this stage. It was preceded by 
such a violent evolution of gas that 
the sludge concentrated in the top 
of the digester, plugged the gas lines 
and completely filled the whole gas 
system with sludge. Furthermore, 
this resulted in unusually heavy pres- 
sures, so that it was necessary partly 
to discharge the first-stage digester 
to restore order. As this condition 
may recur at intervals, it suggests 
the advisability of repairing the scum- 
breaking arm in this digester. The 
arm has not been in use since 1932, 
and it is thought possible that, when 
repaired, it will be sufficiently effect- 
ive in reducing the nature and quan- 
tity of accumulation in the top of 
this digester. The cost would be 
small as compared to that of provid- 
ing pumps and motors, which may 
ultimately be necessary to insure 
effective mixing. 

Sludge Drying and Handling— 
A second trouble arose from the 
greatly shortened periods of stor- 
age in the second stage (as low as 
35 days for No. 2), and this nearly 
proved disastrous for lack of time 
to dry the sludge on the beds. Low 
rainfall of uniform distribution, 
averaging 2°in: per month, resulted 
in a concentrated sewage which pro- 
duced more effective removal in the 
clarifiers. This in turn produced 
raw and secondary sludge for the 
digesters with high content of vola- 
tile matter and thus reduced the ash 
content and the specific gravity of 
the sludge transferred to the second- 
stage digester. Thus the sludge tend- 
ed to bulk in the digesters and so 
reduced the storage period. These 
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shortened periods became crit 
the fall, when drying condition 
unfavorable. 

It was then decided to try the effect 
of alum in hastening the dewatering, 
as had been done successfully at To. 
ronto and other places. After a suc- 
cessful experiment in September on 
one sludge bed, the digester dis. 
charges in November and December 
were given a full alum treatment of 
400 lb. per bed, or at the rate of | 
lb. per 85 gal. of sludge, which is 
equivalent to 1.4 grains per liter. 

A simple and easy method of appli- 
cation was devised. As 200 lb. of 
alum will dissolve readily in 50 gal. 
of water, three or four barrels were 
rigged up and equipped with a small 
pitcher-pump, funnel and hose. Then 
the alum solution was readily applied 
to the discharging sludge, at the en- 
trance to the beds, by controlling the 
rate of pumping against the rate of 
bed filling. 

Results of this treatment indicate 
that under summer conditions the 
drying time can be as short as 12 to 
15 days. In winter, there is the ad- 
vantage that the bed is practically 
dewatered within a 24-hour period. 
The bed must be frozen to be re- 
moved, and the cost is cut in half 
since alum-treated beds produce a 
4-in. sludge cake, while on untreated 
beds the thickness is almost 8 in. 
Furthermore, while untreated beds 
are greatly retarded if caught by 
rain before “cracking”, alum-treat- 
ed beds tend to let the water through, 
with much less retardation of the 
drying process. 

So successful was this treatment, 
that alum was stocked in carload lots 
at a saving of 25 per cent compared 
to retail trucking from the Chicago 
area. Carload purchase reduced the 
cost per discharge to ten beds (two 
tons of alum) from $63.50 to $46. 
In fact, the use of alum is credited 
with saving the plant from an almost 
disastrous period of operation, since 
it would have been left with full di- 
gesters and full beds in unfit condi- 
tion for sludge removal. 
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Fig. 1. A new road for the dual highway is below the old road on filled ground back of the seawall, 


Gulf Coast Road Being Rebuilt 
As a Dual Highway 


Contents in Brief—Reconstruction of the coast highway in Mississippi 
from Biloxi to Pass Christian is under way. The old road is to be repaved 
and used for westbound traffic and a new parallel road is being built back 
of the seawall to serve eastbound traffic. Concrete pavement is colored 
by use of emulsified carbon black to reduce glare. 


SIX MILES of the coast highway that 
runs for 26 miles through the resort 
area between Biloxi and Pass Chris- 
tian in Mississippi is being converted 
from a narrow two-lane road to a 
dual highway with separated 24-ft. 
lanes for east and westbound traffic. 
The present road, U.S. 90, is both a 
service road for the hotels and homes 
that line the coast and the main 
through route to New Orleans from 
Mobile and points to the east. It runs 
through the pines and live oaks along 
the ocean side of the dunes and can- 
not be materially widened in most 
places without sacrifice of many 
trees and fine shrubs. 

Some years ago a stepped seawall 
was built along most of this section 
of the coast to protect the dwellings 
on the dunes and to check erosion, 
the wall being set well out from the 
old road through most of its length 
to provide a wide shore area that 
was backfilled with sand up to the 
level of the top of the wall. This 
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shore area has long been recognized 
as a possible site for a new road. 
In 1937 the state highway depart- 
ment inaugurated a survey to deter- 
mine the best location for a new 
road along the coast to relieve the 
congestion on the old one. It included 
a detail map that showed the loca- 
tion of all structures, subsurface util- 
ities, trees and large shrubs from 
the seawall back to well beyond the 
old road. On this map a location 
was made for a two-lane highway 
that will serve for eastbound traffic, 
thus freeing the old road for west- 
bound traffic. For much of its length 
the new road can be built some dis- 
tance away from the old road, thus 
leaving a wide central strip in which 
the natural growth need not be dis- 
turbed. Many streets and side roads 
come into the old road making it 
necessary to provide crossroads be- 
tween the two main traffic lanes, but 
the number of these crossroads is to 
be limited, and they are to be located 
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at points where the topography and 
planting make it possible to build 
them with a minimum of change in 
the natural conditions. 

The state is not purchasing the 
waterfront land from the riparian 
owners, but is taking an easement 
for the highway and is stipulating 
that no building can be put up in 
the region to be used by the highway. 
The old road is being rebuilt as 
part of the new work, minor changes 
being made in its location, chiefly 
to improve its alignment and to pro- 
vide space for the installation of un- 
derground utilities in the future. 
There will be widened zones on both 
roads for bus stops and parking bays 
in order to take these vehicles out 
of the lanes of through traffic. 

Construction work was begun in 
June, 1939, the work being performed 
as a WPA project sponsored by the 
highway department. The highway 
department provides equipment, most 
of the material and part of the skilled 
labor. The WPA provides the re- 
mainder of the labor and pays about 
one-sixth of the material cost. Efh- 
ciency of the WPA labor is reported 
to be high. 

Six miles of new road are com- 
pleted or under construction; two at 
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Fig. 2. The natural beauty of the region has been preserved by building the new road for eastbound traffic on filled land 
behind the seawall, at the right. New concrete is being laid on the old road as well as the new. 


Biloxi, two east of Gulfport, and two 
west of that city. Views of the work 
at Gulfport that has been completed 
except for the sodding are shown in 
igs. 1 and 2. When the picture shown 
as Fig. 1 was taken, through traffic 
in both directions had been diverted 
to the lower road, which accounts 
for the truck moving against what 
to be the normal direction. 
New concrete pavement is being 


seems 


laid on the old road as well as on 
the new. It is 24 ft. wide, 6 in. thick 
in the center of the slab, and thickened 
to 9 in. at the edges. Curbs are integ- 
ral and have a sloping face. To reduce 
glare, the top 2 in. of the pavement 
is made with concrete to which emul- 
sified carbon black has been added 
at the rate of 2 lb. per bag of cement. 
Expansion joints } in. wide are built 
into the pavement at 40-ft. intervals. 


These are packed with cottonseed 
hulls mixed with a bituminous binder. 

Construction work is being done 
under the general direction of R. A. 
Harris, chief engineer of the high. 
way department, with J. D. Lewis as 
district engineer and G. W. Thomp- 
son as project engineer. The WPA is 
represented ‘by T. O. Mabry. area 
engineer, and G. C. Lewis, project 
supervisor. 


vbxisting sidewalk 


Area covered with light 
layer of top soil where 
needed, and then sodded 


Westbound roadway 


Typical Cross Section 


------Flagstone walk 


Fig. 3. The location of the new road and of the crossroads is made on the basis of a minimum change in the natural 
conditions. Widened areas are provided for bus stops and for parking along the seawall. 
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Louisiana Tries Low Heat Cement 


H. L. Lehman and E. L. Erickson 


Testing Engineer and Assistant Bridge Engineer 
Louisiana Highway Commission, Baton Rouge 


Contents in Brief—Cracking in the concrete of the piers and roadway 
slab of the Baton Rouge bridge was reduced to a minimum by the use of 
q modified portland cement of the low heat type manufactured to a specifica- 
tion that differs from that for standard portland only in that tricalcium 
aluminate is limited to 7 per cent and the ratio of the percentage of iron 
oxide to aluminum oxide to 1.50. The bridge was opened to traffic Aug. 10. 


DURING THE CONSTRUCTION of the 
first piers of the Mississippi River 
bridge at Baton Rouge, a large 
number of hairline cracks were in 
evidence upon removal of the shaft 
forms where a concrete containing 
six bags of standard portland cement 
per cubic yard was used. To reduce 
the excessive cracking, three methods 
of attack were considered: (1) re- 
duce the cement content; (2) use a 
coarser ground standard cement to 
retard the rate of the heat of hydra- 
tion; or (3) use a modified or low 
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heat cement, having a low tricalcium 
aluminate content, thereby reducing 
the heat of hydration. 

The first method was discarded, 
since it might affect the durability if 
not the strength of the concrete. An 
attempt was made to use a coarser 
ground standard cement, and _ al- 
though the heat of hydration was 
lowered it was not reduced sufficiently 
to give the desired results. 

The third method of attack was 
then tried, that is, to reduce cracking 
of the surface of the concrete by 


modification of the chemical composi- 
tion of the cement. With information 
obtained from the U. S. Bureau of 
Reclamation and the Missouri high- 
way department through F.  V. 
Reagel, engineer of 
tentative specification was drawn. 
The Lone Star Cement Co. of New 
Orleans, which was furnishing the 
contractor cement, signified its will- 
ingness to manufacture such a ce- 
ment. Approval was secured from 
the Public Roads Administration, 
which was participating in the con- 
struction, and necessary arrangements 
for manufacture according to speci- 
fications were made. 

A very interesting feature of the 
specification as drawn is that it does 
not affect the requirements of A.S. 
T.M. specification C-9-38, except in 
chemical composition. The low heat 


materials, a 


Concrete of the Baton Rouge Bridge piers was rendered crackless by the use of a special modified portiand cement. 
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cement widely used in the past few 
years in the construction of large 
dams is manufactured to a specifica- 
tion that permits a lower strength 
and requires a different chemical 
composition and a more rigid and de- 
tailed compound composition than the 
low heat cement made for the Baton 
Rouge bridge for which the specifi- 
cation is as follows: 


“Portland cement low heat type has 
reference to portland cement 
meeting the requirements of the 
standard specification for port- 
land cement, A.S.T.M. designa- 
tion C-9-38, and shall addition- 
ally meet the following re- 
quirements: 


The ratio of the percentage of 


iron oxide to the percentage of. 


aluminum oxide shall not ex- 
ceed 1.50. 

Tricalcium aluminate (3CaO 
AL,O;) shall not be more 
than 7.0% when computed 
from the cement analysis by the 
method of Bogue as published 
in Industrial and Engineering 
Chemistry, Oct. 15, 1929.” 


In order to obtain some informa- 
tion regarding this low heat type 
cement as compared to the standard 
cement tests were conducted in the 
Louisiana highway commission labo- 
ratory. Four different cements, manu- 
factured by the same company, 
namely, high early strength, standard 
portland, fine ground portland, and 
the special low heat cement, were 
tested physically and chemically for 
comparative purposes and for com- 
pliance with specification require- 
ments. The program included strength 
tests of cylinders and beams and 
freezing and thawing tests of 2-in. 
cubes which were afterward placed 
in the Deval abrasion machine to 
determine per cent of wear without 
the steel balls. The results of the 
tests showed that the low heat type 
compared favorably with the other 
cements and showed less tendency to 
cracking, so that with the cooperation 
of the general contractor, the Kansas 
City Bridge Co., this cement was used 
in the balance of the work. The re- 
sults were very gratifying. 

The pours for the pier shafts varied 
in volume from 244 to 762 cu.yd. No 
change was necessary in the regular 
construction procedure due to use of 
the low heat type cement, that is, 
forms were not held in place for 
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longer periods and curing was done 
in no different manner. Caisson forms 
were held in place only 12 hr. before 
removal and resetting. Shaft forms 
were held in place 24 hr. to insure 
satisfactory curing. 

All of the piers for the main river 
structure have now been completed 
for some time, and careful inspec- 
tion shows that where the modified 
low heat type cement has been used 
very little cracking is in evidence, 
and no crack is large enough to cause 
any alarm. 

In the past the highway commission 
has experienced considerable crack- 
ing of concrete roadway slabs on steel 
bridge structures, so that the deck 
contractor on this work, W. Horace 
Williams Co., was also prevailed 
upon to use the low heat cement. 
Concrete used in roadway slabs con- 
tained 6 sacks of cement to the cu. 
yd., and it has been found that the 
cracking, usually experienced in this 
type of work, has been practically if 
not completely eliminated. The slab 
thickness is 7} in. at the center and 
6} in. at the curb, and the roadway 
has a width of 20 ft. 


Results verified on roadway 


This particular type of cement was 
specified in a roadway paving con- 
tract and used with very good results. 
Among other features the slower set- 
ting time was beneficial to the con- 
tractor in the construction of the lip 
curbs and hand finishings. The con- 


tractor on this project was . 
another paving project and ai 
ing had experience with the » difjeq 
low-heat cement he requested at he 
be permitted to use this type |) Jie, 
of the standard portland ceme;.: orig. 
inally specified. 


irded 


hav. 


Conclusions 


The specification governing the ye. 
quirements of this cement is a ,odif. 
cation of the composition of standard 
cement retaining all of the miyimum 
and maximum physical and chemical 
requirements specified in A.S.T\. 
C-9.38. Information obtained from 
both laboratory tests and actual con. 
struction with this cement indicates 
that very encouraging results are ob. 
tained with its use. Further, it is of 
interest to note that: (1) it can be 
manufactured at the same price as 
standard cement; (2) its specifica. 
tion is not so rigid as to not be well 
received by the cement companies; 
(3) the tensile and compressive 
strengths compare favorably with 
standard cement both at early and 
later ages; and (4) it reduces crack- 
ing, hairline and larger, to a mini- 
mum, both in mass and light con- 
struction. 

This investigation was carried on 
jointly by the authors and by B. P. 
Lyons, materials engineer, Mississippi 
River Bridge at Baton Rouge. For 
the Louisiana Highway Commission 
Harry B. Henderlite is chief engineer 
and N. E. Lant is bridge engineer. 


Evanston Zoning Revisions 


To keep abreast of local planning 
developments, the city council of 
Evanston, IIl., has revised complete- 
ly its city zoning ordinance for the 
second time since 1921—when the 
first Evanston zoning ordinance was 
adopted. 

The revision was made in an effort 
to adapt the ordinance to conditions 
which have changed since 1927— 
when the first complete revision was 
made—and to developments which 
the city council thinks may appear 
in the future. 

The new Evanston zoning ordi- 
nance reduces by 20 per cent the 
amount of land zoned for commer- 
cial purposes, and by 50 per cent the 
area zoned for multiple dwellings or 
apartment houses, according to the 
American Soc. of Planning officials. 
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Single-family homes, under the 
new ordinance, must be built on 
larger lots. The revision increased 
the area required for a home in the 
“A” zone from 4,300 to 7,200 sq. ft. 
and in the “B” zone to 5,000 sq. ft. 

The new ordinance also creates a 
new district in which two-family and 
row houses may be constructed, and 
requires apartment buildings, row 
houses and theaters to provide off 
street parking facilities—one parking 
space for every two dwelling units 
or for every 10 theater seats. 

It is said that other cities besides 
Evanston are bringing their zoning 
ordinances up to date, although few 
contemplate such complete revisiou's 
These cities include New York, Lo: 
Angeles, Portland, Ore., and Des 
Moines. 
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Contents in Brief—Steel sheetpile 


Something New In Bulkhead Anchorages 


George B. Sowers 
Consulting Engineer, Cleveland 





bulkhead along rectified Cuyahoga 


River channel is anchored by pile A-frames where lack of space or sliding 


ground made ordinary deadman anc 


The back or 


horage impracticable. 


tension leg of the A-frame is a concrete bulb pile, and in test developed 


more than 100 tons pulling resistance. 


ALONG SOME SECTIONS of the new 
channel of the Cuyahoga River 
in Cleveland industrial buildings 
were so near the bulkhead that a 
deadman type of bulkhead anchor- 
age could not be used. At other 
points the bulkhead must support 
high surcharges, and the river bank 
tends to creep or slide outward; here 
the bulkhead must be anchored to 





coe pile 


the firm soil below the river bottom. 
A new form of A-frame anchorage 
consisting of steel and concrete piles 
is being used successfully under these 
conditions. 

Nearly 1,400 lineal ft. of this 
bulkhead with A-frame anchorage is 
being built, about half of it com- 
pleted. 


As shown by the drawing, below, 


the anchorage A-frame consists of a 
front batter pile acting as compres- 
sion leg and a vertical concrete bulb 
pile forming the tension leg. Uplift 
tests on several of the bulb piles have 
been made up to the elastic limit of 
the steel H-beam core without lift- 
ing; the bulbs in these cases were 
in soft plastic clay at a depth of about 
50 ft. below river level. Pulling loads 
in excess of 100 tons were applied 
through a deep steel beam attached 
to the H-beam core and resting on 
hydraulic jacks supported by the ten- 
sion piles of adjacent anchorage 
bents, 6 to 7 ft. away. 


The bulkhead is of MZ-32 and 38 
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Cross-Section of Bulkhead 
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Head of A-Frame 


Steel pipe driven as batter pile and filled with concrete forms the front or compression leg of the A-frame while 
* concrete bulb pile embedded H-beam forms the tension leg. The two legs are connected by a pin to which the bulk- 
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steel sheetpiles 48.to 60 ft. long, 
driven along the sides of the naviga- 
tion channel, which is to be dredged 
ultimately to 24-ft. depth. The tops 
of the sheetpiles are 7 to 9 ft. above 
river level, depending on location. 
A waler of two 10-in. 30-Ib. chan- 
nels is bolted to the back of the 
bulkhead 2 ft. above low water as a 
connection for the anchor rods. The 
front of the bulkhead carries a longi- 
tudinal rubbing timber near the top 
and vertical 12x12 rubbing timbers 
at 14-ft. intervals. The entire space 
behind the bulkhead is backfilled. 
Mooring piles independent of the 
bulkhead or anchorage are driven 10 
ft. back of the face. where required. 

: Anchor rods engaging the dgpble- 
channel waler at 34 to 7 ft. spacing 
extend back to the A-frames; -each 


of which takes the pull of one rod 


and transfers it to pressure and up- 
lift on the undisturbed soil 50 to 60 
ft. below water level. 


How the legs were installed 


The compression leg of the A- 
frame, carrying a load of 44 to 56 
tons, depending on the slope of the 
batter pile, is a steel pipe 13 to 16 
in. diameter, maximum length 60 ft., 
driven with closed lower end and 
filled with concrete after driving. 
Depth and driving resistance were 
determined by test piles. 

The tension leg is constructed by 
driving a 16-in. forming tube or shaft 
to the desired depth, with lower end 
temporarily closed, to a resistance 
representing about 50 tons load cap- 
acity. The pipe is then partly filled 
with concrete, pulled back 2 or 3 ft., 
and the concrete driven out by a 
rammer fitting the pipe closely.  Fill- 
ing and ramming is repeated until 
not less than 15 cu.ft. of concrete 
has been forced outside the 16-in. 
shaft. Immediately thereafter the 
steel H-beam core is set in the pipe 
and forced down through the con- 
crete until its lower end reaches the 
original level of the ends of the pipe, 
and the remaining space in the pipe 
is then filled with concrete. The 
specifications permitted the contrac- 
tor to pull the pipe if he did so with- 
out disturbing the concrete or the 
steel core; the pipe was withdrawn 
in all cases. 

The batter piles of the different 
A-frame bents were all driven first, 
using a steam crane with leads lean- 
ing out at the top, so that the pile 
actually was driven under the frame. 
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Then the tension pile was driven and 
concreted, and finally the pin-connec- 
tion forming the head of the A-frame 
was made and the entire head en- 
cased in a block of concrete. The 
method of forming the head connec- 
tion is indicated in the drawing. A 
completed-head before concrete en- 
casement is also shown as a part of 
this same drawing. 


Uplift resistance is tremendous 


The character of the soil holding 
the bulb piles may be judged from 
the fact that 123-in. pipes can be 
driven to depths of 80 to 90 ft. below 
water level before developing enough 
resistance to carry a load of 70 tons 
without settlement. Yet under 100- 
ton jack lift maintained for 48 hours 
the bulb piles showed no movement 
beyond an initial }-in. lift, and sub- 
sequent increase of the pull to 160 
tons produced a maximum lift of 
only 0.03 ft. 

This rigid anchorage to undis- 
turbed soil strata at considerable 
depth is especially valuable along the 
east bank of the river at Collision 
Bend. Here the hillside sloping up 
to the yard tracks of the Union Ter- 
minal has been sliding for a number 
of years, probably because of the 
load of two 20-ft. retaining walls and 


SYSTEMATIC CLEANING of all sewers 
is the policy of the street department 
at Oak Park, Ill., the combined storm- 


water and sanitary sewer system be-~ 


ing maintained by this department, 
which operates a sewer cleaning ma- 
chine, as noted in the 1939 annual 
report of the Department of Public 
Works. Catchbasins are cleaned with 
an éductor mounted on the frame of 
a motor truck. 

From some 72,000 ft. of sewer 
cleaned, 322 cu.yd. of dirt were 
removed at a cost of 5.44c. per cubic 
yard. From 2,100 catchbasins, 1,395 
cu.yd. of dirt were removed at an 
average cost of $1.243 per individual 
catchbasin. 

Many complaints were received by 
the department as to stoppage of 
house drains and catchbasin connec- 
tions. In 101 cases the street depart- 
ment had to rod and clean sewer 
stubs, and in 50 per cent of these cases 
the trouble was due to roots of trees, 
principally poplar trees. 
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the progressive washing away 
foot of the slope, which « 
unprotected down to the boi 
the river. The entire river }) 
a height of perhaps 100 ft. h: 
sliding, and there was little }.. , 
holding the new bulkhead by a, ..-hor. 
age back to the hillside itself. | ;-a).<. 
fer of the anchorage to strata 
30 ft. below river bottom is 
dently expected to hold th 
against further movement. 
The design of the A-frame « 
age was developed by J. H. Th 
president of the Western Foundation 
Co., and the writer, to meet the par. 
ticular conditions here encountered. 
The Western Foundation Co. was 
contractor for the construction of the 
bulkhead and A-frames at Cut 9 of 
the river improvement and for the 
anchorage A-frames of the bulkhead 
adjacent to Center St. bridge. 
While the basic idea of A-frame 
construction for anchorage purposes 
is old, the construction shown is be. 
lieved to be new and of wide appli- 
cation to conditions similar to those 
here encountered. The cost of an- 
chorage and bulkhead in the section 
so far built has ranged from $120 to 
$180 per lin. ft., depending on the 
weight of sheetpiles and spacing of 
anchors used. 


0 or 
onfi- 
bank 


{ hor: 


rnley, 


Oak Park Sewer and Street Cleaning 


Paved streets were cleaned every 
other day in the business districts. 
and every ten days (except in win- 
ter) inthe residential districts. 


- About 4,427 gutter-miles were cleaned 


by a motor pick-up sweeper and 2- 
182 miles by hand, at an average cost 
per gutter-mile of $1.0219 and $2. 
0304, respectively. Removal of 3.- 
944 cu.yd. of dirt and leaves cost 
77.39¢. per yd. 

Snow is removed from the 20) 
miles of sidewalks by steel V-plows 
drawn by horses of the garbage col: 
lection service, first attention being 
given to routes leading to transpor- 
tation stations and schools. Boule: 
vards, through streets and business 
districts are cleared first, the sno 
being pushed to the curb. Then the 
residential streets are plowed. Snow 
is removed by motor trucks and de- 
posited on vacant lots. For 1939. the 
total cost (including $600 for two 
plows) was $6,991 for 88% loads 
removed, or $7.87 per load. 
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Concrete Formula Based on 6,000 Tests 


N. M. Finkbiner and G. W. Harra 


Engineer of Materials and Asst. Engineer of Materials 


Oregon State Highway Commission, Salem, Ore. 





Contents in Brief—Predicting 28-day strength of concrete from results 


of tests of 7 day cylinders is common practice. Formulas are necessarily 
empirical and the best ones are those that average the largest number of 
tests. The Oregon highway department has used 6000 cylinders to develop 
the formula Ss = 1.51 S: + 49. The most widely used previous formula 


is that of Slater, S., = S; + 30\/S; 


a FORMULAS for the predic- 
tion of compressive strength of 
concrete from early age test results 
have been evolved and are in general 
use. To these is now added one de- 
veloped by the materials department 
of the Oregon State Highway Com- 
mission, which is based on an analy- 
sis of compressive test results of more 
than six thousand 6x 12-in. control 
cylinders made from concrete used in 
pavements, sidewalks, bridges, cul- 
verts and other structures during the 
period from 1935 to 1939. These 
cylinder were the regular control 
specimens, and were cast in the field 
by the engineer or inspector assigned 
to the particular job. The test speci- 
mens were cured for the first four or 
five days under field conditions, and 
were then transferred to the labora- 


seven and twenty-eight days, with 
sufficient numbers at fourteen, twen- 
ty-one, and sixty days to warrant 
their consideration in the plotting of 
the strength prediction curves. 

The aggregates used were natural 
sands and gravels, as well as manu- 
factured sands and quarry rock; and 
four different brands of standard 
portland cement were utilized, for 
which chemical analyses and average 
strengths are given in Table 1. 
Strength differences as shown are 
probably due entirely to differences 
in physical fineness and chemical 
composition. Cements A, B, and C 
show a compressive strength increase 
from seven to twenty-eight days prac- 
tically coincident with the average 
strength increase of the concrete from 
seven to twenty-eight days. 









also includes a summation of these 
curves in the form of a set of gener- 
alized curves. Nominal values (Table 
2) were selected at twenty-eight days 
and are used in plotting these strength 
curves. In computing values for the 
generalized curves the values of com- 
pressive test results of concrete from 
each brand of cement were weighted 
as to the number of test specimens in 
each strength range. Fig. 2 is a plotted 
straight line equation representing the 
general relationship between strength 
at seven and twenty-eight days. The 
expression is Sog = 1.51 XK S; + 
49 |b. 

Work done by other investigators, 
using entirely different materials and 
mixes, shows results similar to this 
analysis. Slater’s equation (Proceed- 
ings, American Concrete Institute, 









TABLE 2—CONCRETE CYLINDER 
STRENGTHS 
Compressive Strength 
Lbs. per Sq. In. 
Cement 7 Days 28 Days 60 Days 
| ae eee 876 1500 2055 
am sdgisoacs 1010 1500 2013 
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broken at 28 days. 
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Fig. 1. Relationship between 7- ond 28-day compressive strength of concrete cylinders made with four different b 
of standard portiand cement, and (at the right) curves for the weighted average of the results with the laa senna, 


1926) Sos = S; + 30VS;, gives a 
slightly higher strength prediction 
for concrete of less than 4500 Ib. per 
sq. in. at twenty-eight days. Data 
given by Gilkey (Proceedings, Ameri- 
can Concrete Institute, 1928) show 
the expected strength at twenty-eight 
days to be 1.5 that obtained at the 
age of seven days. These results are 
based on tests of concrete made sev- 
eral years previous to those consid- 
ered in this article. It would seem 
that, in general, changes in cement 
strength and composition during the 
last few years have had less effect 
upon the compressive strength of con- 
crete than might be expected. Al- 
though different cements will show 
slightly different compressive strength 


7 Oay Strength 
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Fig. 2. Prediction curve for 28-day 
strength of concrete based on results 
from 6000 test specimens. 
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changes relative to test ages, this 
difference is not sufficiently great to 
affect materially the average values 
as expressed in the curves shown at 
the right in Fig. 1. 

Concerning the accuracy of predic- 
tion of twenty-eight day compressive 
strengths of concrete by the formula 
Ses = 1.51 & S; + 49, due consid- 


eration must be given to the number 


of seven-day test specimens. Results 
of one or two seven-day cylinder 
breaks are not sufficient. By using the 
average strength of several seven-day 
test cylinders, however, it is reason. 
able to estimate the twenty-eight day 
strength, as predicted by the formula, 
to be within 200 Ib. per sq. in. of the 
true twenty-eight day strength of the 
concrete. 


Indianapolis Sewage Plant 
Needs Enlargement 


CONSIDERATION must be given to the 
probable necessity of expansion of 
the sewage works at Indianapolis, 
Ind., within the next two years, if 
the city continues to grow in popula- 
tion and industry. This is the situa- 
tion as stated in the 1939 report of 
the Board of Public Works and Sani- 
tation, which adds that it is doubt- 
ful whether increase in operating 
eficiency can keep up with the in- 
creased load upon the present plant. 

The activated sludge treatment was 
in use for 346 days. Sewage was 
stronger than in 1938, with conse- 
quent longer detention period in the 
aerators and greater amount of air 
used. Although the quantity treat- 
ed was less in 1939, the degree of 
purification was higher, as measured 
by pounds of B.O.D. removed. There 
is not sufficient plant capacity to 
treat all the sewage by the activated 
sludge process, but in spite of this the 
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White River was maintained in rea- 
sonable condition throughout the 
year. Digested sludge disposed of 
amounted to 35,050 cu.yd., or 35 per 
cent more than the previous high 
record. Practically all of it went as 
fertilizer to market gardeners. 

Cost of operation of the plant was 
$8.81 per million gallons of sewage 
treated, of which 78c. was for grit 
chamber and incinerators, $3.07 for 
clarification and pumping, $4.26 for 
secondary treatment, and 3lc. for 
sludge disposal. 

Garbage reduction of 29,348 tons 
was 7 per cent higher than in 195°. 
which in turn was 12 per cent higher 
than in 1937, indicating a gradual 
yearly increase. The cost of operé 
tion for the garbage reduction plant 
averaged $3.55 per ton. This plant 
sold 2,657 tons of fertilizer. 1.02 
tons of feed, and 1,664.59) |b. 0! 
grease. 
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Flood Data for Design 


During the extreme high water ex- 
perienced in Ohio in the spring of 
1940, higher in local areas than the 
1937 flood, actual field data were ob- 
tained for each affected section of the 
state highway system. These data in- 
cluded the length and maximum depth 
of each inundated section, the length 
and type of each wash area, and the 
length and location of each landslide. 
They were superimposed on the indi- 
vidual county maps of the state and 
reproduced by photostats for use of 
road planners and designers. 

Part of Bern Township of Athens 
County is shown here to illustrate the 
method used and data made available. 
Areas 41 to 46 inclusive are on alter- 
nate U.S. Highway 50. It will be 
noted that stretches up to 0.4 mile 
were a maximum of 5 ft. under water. 
However, across the rest of the county 
only small areas of the road were 
under water, so perhaps raising the 
road to meet this flood condition is 
justified. Areas 93, 94, and 95 are 
on a road only slightly improved. 
Major changes necessary to make this 
an all-season road are indicated by 
the fact that it is almost all under 
10 to 15 ft. of water. At least the 
designers will know the problem. 





From Field and Office 


Working problems and time-saving methods for engineers and contractors 


The figure 14 indicates a wash. 
In the tabulation the length is given, 
then the type. Numbers 22 and 53 
indicate a landslide which is tabu- 
larly described by length and loca- 
tion, above or below the roadway. 


Adjustable Shore 


Adjustable shore used by Poirier 
& McLane Corp. on double deck sec- 
tion of the recently opened East 
River Drive in New York. A 4x 4 
within 2 ft. of the required length 
can be used, saving sawing of lum- 
ber. Screw adjustment bearing, in 
swivel washer, eliminates wedges. A 
spud wreuch on the nut gives accu- 
rate level under full load or loosens 
shore for stripping without difficulty. 


Welded Rails, Light Post 


Lighting standards and railing of 
welded hollow steel tube construction 
are features of Cleveland’s new Main 
Avenue Bridge. The upper rail is a 
5x4-in. section, the lower rail a 
4x4-in., while the spindles consist of 
2}-in. square tubing spaced about 
5$ in. on centers. The railing panels 
were shop fabricated in 6 ft. lengths, 
designed to drop in between the rail 



























































Flood information on an Ohio township 
Flood (41) 0.4 miles long by 5 feet deep; 
(42) 0.1 mi. by 2 ft.; (43) 0.3 mi. by 4 ft.; (44) 
0.2 mi. by 3 ft. (45) 0.2 mi. by 3 ft.3 (46) 0.2 
mi. by 2 ff.; 93, 0.1 mi. by 10 ff.: (94) 1.8 mi. 
by 10 ft.; (95) 1.9 mi. by 15 ft. Wash (14) 300 
ft. below. Landside at (22) 50 ft. below; at (53) 
200 ft. below. 


posts to which they are attached by 
welded lugs. The light standards rest 
on the railing posts to which they 
are attached by plug welds, as shown 
in one of the accompanying illustra- 
tions. Extending about 25 ft. above 
the roadway, the lighting standards 
are provided with brackets that reach 
out about 8 ft. over the roadway. 
Completely shop-fabricated, they were 
speedily erected by the simple truck- 
mounted derrick illustrated. 
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Notes on Sewage Disposal 


A monthly summary of current developments conducted by Willem Rudolfs 


SLUDGE DRYING — Advantages cited 
to dry digested sludge in glass- 
covered structures concern princi- 
pally the time of drying required, 
confinement of possible odors and 
keeping rain off the sludge. It has 
been claimed that the drying time 
can be reduced from 25 to 50 per 
cent and consequently reduced the 
sludge bed area of glass enclosures 
to as much as one-half of the open 
beds. Wittwer (Annual Report, Rah- 
way Valley (N.J.) Joint Meeting, 
1939) states that there has been an 
unusual opportunity at the Rahway 
plant for comparing the relative 
merits of open and glass-covered dry- 
ing beds during the last 214 years, 
when a total of 168 dryings was 
made. With a uniform depth of wet 
sludge application of about 12 in. on 
both types of beds and disregarding 
unequal weather conditions or final 
percentage moisture in the sludge, 
the drying time on open beds was 
materially shorter during 10 months 
of the year, with only slight differ- 
ences in favor of the closed beds 
during December and January. 

The conclusion is reached that “the 
open and covered beds are approxi- 
mately equal in performance.” Since 
the sludge is well digested and inas 
no objectionable odors no advantage 
is gained in this respect. Reports 
published from different sections of 
the country are not in agreement 
with Wittwer’s observations. 


MEAT PACKING WASTE—A consider- 
able amount of experimentation has 
been conducted on the treatment 
of meat packing wastes. One 
of the difficulties in this industry is 
that conditions vary greatly in dif- 
ferent plants and localities. The char- 
acter of the waste varies and depends 
a great deal on the size of the plant 
and the manner it is handled. Until 
recently biological methods were not 
favored because of the high initial 
cost and objectionable odors. Solids 
in packing house wastes are largely 
proteins and if treated fresh as much 
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as 90 per cent can be coagulated with 
chemicals 

Childress ( Proceedings, 21st Texas 
Water and Sewage Short School, 
1939) discusses three different types 
of treatment, one of which includes 
paunch manures often removed be- 
fore treatment. In the Tovera pack- 
ing plant system the solids reach 
sometimes as high a figure as 12,000 
ppm. The treatment plant uses ferric 
chloride as a coagulant and consists 
essentially of screens, flash mixer, 
flocculator, clarifier and two-stage 
digestor. The effluent is used to irri- 
gate a part of a 160-acre ranch and 
has an average B.O.D. of 200 ppm. 
About 30,000 cu. ft. of gas produced 
every 24 hours is used under the 
company steam boilers. The sludge 
is placed on natural drying beds 
where it remains for 20 to 50 days. 
The cost of the plant was about $40,- 
000 giving evidence of a serious at- 
tempt to treat the waste, although 
after treatment it is still as strong as 
an average domestic sewage. This 
appears to be one of the most com- 
plete treatment processes where all 
waste is handled and treated sepa- 
rately. 


ECONOMICS OF FILTERS — Circular 
filter beds appear to reach a limit in 
size so far as economical construction 
and operation are concerned. Com- 
parative experiments made by Wilson 
and Hamlin in South Africa (Jour. 
and Proc., Inst. Sewage Purif., Part 
I, 39, 1939) show that in the case of 
6-ft.-deep open filters the cost per 
unit volume of sewage treated per day 
decreases as the diameter of the bed 
increases, but that little advantage is 
gained by units of a larger size than 
100 ft. in diameter, unless the size of 
the treatment works is very large. 

In covered beds 6 ft. deep the 
most economical unit is from 80 to 
100 ft. in diameter, depending upon 
the type of roof, provided it will treat 
more than 14 to 2 times the quantity 
of sewage treated on an open bed. 
Where beds are 12 ft. deep, nothing 
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is gained by having units lar: 
100-ft. diameter. The cost of 
open filter is about three-fou; 
of a closed filter. These cost- 
take into consideration provi- 
artificial ventilation or royalt; 

Covering of the filter may | 
fied for conserving of heat 
ter, because cold weather ma, 
action sufficiently to lower )) 
tion to half of the summer. ( 
appears to give some measure «{ odo, 
control, but has no effect on {\\ cop. 
trol, except that the flies ar. 
confined. These advantages appear to 
warrant close investigation whenever 
a new installation is contemplated 
and cooling, odor and fly nuisances 
are factors. 
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SLUDGE FERTILIZER — The ques- 
tion of destruction versus use of 
sewage sludge is coming again more 
and more into the foreground. There 
are on record a number of instances 
where the value of sludge as a soil 
builder and for fertility definitely js 
shown, while in other instances the 
sludge appeared to do more harm 
than good. It is possible that wrong 
use is responsible in the latter cases 
rather than the inherent quality of 
the sludge. Temple (The Surveyor. 
Dec. 15, 1939) points out that the 
utilization of vegetable and animal 
wastes in crop production involves 
two definite steps: (1) the prepara- 
tion of humus and its incorporation 
into the soil; and (2) the slow oxida: 
tion of the product, accompanied }) 
the production of available nitroge: 
To this may be added the various 
minor elements necessary in growth 
and traces of growth-stimulating sub- 
stances. 

The two stages mentioned are 
brought about by micro-organisms 
and if humus production occurs in 
the soil itself it may interfere with 
the development of the crop. This 
means that danger from well-digested 
sludge is practically non-existent but 
may be caused by raw sludge. Proper 
composting of the sludge alone 0 
with garbage produces a_ valuable 
product. Such a method can be made 
practically fool-proof in operation 
and does not call for a great & 
penditure. Such products cannot be 
judged like artificial fertilizers }y 
their chemical contents alone, bv! 
by their effect on the crop. In other 
words the fertility value is grealt’ 
than the fertilizing value. \o quick 
results should be expected. 
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T is a pity that the greatest national defense effort 

in American history had to be made during a presi- 
dential election campaign. For a modern defense effort 
involves an intensely practical industrial project, while 
an election campaign involves an intensely emotional 
political propaganda. And those two don’t mix. 

That, as I see it, is the chief reason for the welter of 
claims and denials, charges and counter-charges that 
have been getting in the way of contracts for planes, 
tanks, guns and all the rest of the armament for which 
the American people are so nervously peering down the 
road. 

We are told that the managers of industry, smarting 
and suspicious under the repeated attacks of government 
officials for some years back, have been reluctant to assume 
the abnormal risks of defense contracts without commensur- 
ate safeguards, and that the politicians who must authorize 
those safeguards have been reluctant to do anything that 
might be construed as letting down the bars for unscru- 
pulous business men to exploit the national emergency. For 
the one, the business risks of full speed ahead have been 
too great; for the other, the political risks of full speed 
ahead have been too great. So we don’t go full speed 
ahead. 

This is not written to increase that clamor of re- 
crimination on either side. On the contrary, it is an 
appeal for some decent and thoughtful consideration on 
the part of all concerned—consideration for the urgent 
needs of the nation, for the problems and responsibilities 
of both the politicians and the industrialists, for the 
elementary principles of prudent business management, 
and for the good opinion of the man on the street. He 
is neither a politician nor an industrial executive. But 
his hide and his pocketbook are at stake in the national 
defense program—and he knows it. He has a right to the 
low-down on what is going on. And if he is left in 
ignorance or deliberately deceived, for the sake of either 
political or business whoopee, the payoff will be mighty 
poisonous political medicine for the politicians and 
equally poisonous business medicine for the business men 
who may be responsible. 


* * 


The plain stark fact, to be faced squarely by us all, is 
that the national defense program is an emergency 
project—a desperately urgent emergency project. 

As in every emergency that confronts a democracy, we 
are harassed by a confusion of counsel. As always, some 
of the confusion arises from honest but conflicting judg- 





CHALLENGE TO INDUSTRY’S PATRIOTISM 
Calls for Plain Speaking 


ments, some of it from ignorance or muddy thinking. 
But, unhappily, much of it reflects the deliberate purpose 
of self-seekers to fish in troubled waters—to capitalize the 
conjunction of a national emergency and a_ political 
campaign to boost their own interests. Already the charge 
that American business men are unpatriotic and interested 
only in profit has been put out as a smokescreen to cover 
up deficiencies for which business men are in no way 
responsible. 

Now the man on the street finds it hard to see through 
this maze of excited contradiction. Not because he isn't 
smart—the average American can think straight enough 
when he has the facts. But in this case the facts are 
obscure and complicated—they have to do with matters 
that are strange to him. And to make it worse, at the 
height of his confusion, raucous voices constantly assail 
his ear with “simple” explanations of it all. But, as so 
often happens, most of these “simple’’ explanations make 
the matter a lot simpler than it really is. 


3 * * 


Consider, for example, the cry that “industry refuses 
to get busy on national defense until its profits are 
guaranteed”. Very clear and simple, to be sure; but also 
very false. The charge that American capital is ‘on 
strike” in the hour of national need. As silly as it is 
simple. The assertion that our manufacturers ‘‘won’'t 
even talk with a government anxious to place orders with 
them, without large financial concessions’, and that 
“American corporate industry refuses to expand its 
resources for Shien until it receives immunity from 
proper taxation’. The resounding demand that we ‘‘con- 
script wealth as well as men’’—whatever that may mean. 

Particularly political has been the attack on the air- 
craft industry. It has been made to appear that aircraft 
manufacturers were instituting a sit-down strike because, 
in their greed for profits, they demanded more than 
8%. Actually the 8% was not a net profit at all and 
the only concern of the manufacturers was to fight 
against incurring losses under the 8% limitation. And 
army and navy officers have sustained the aircraft manu- 
facturers’ viewpoint. 

The air is full of explanations which, however simple 
they may sound, do not explain. And in most cases, I 
am convinced, the purpose of those who offer them is 
not to explain but to inflame. Those who try honestly to 
explain these issues from either side, find it impossible to 
do the job in such ringing phrases. 

As I have said, our country has been caught short. As 
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a result, there are many reasons for the confusion and 
controversy. The plain fact is that we can produce our 
war equipment by only two means: (1) by converting 
the industries of peace into the industries of war, so 
far as that is possible; and (2) by building from 
scratch the new facilities we need to supplement them. 
In other words, we must create—with desperate haste— 
a new industry in America—an armament industry. 

Right there is the crux of the problem that now con- 
fronts the industrialist sincerely trying to equip himself 
for his part in national defense. For this new armament 
industry is not the ordinary business risk against which he 
has learned to weigh the interests of his employees and 
his stockholders. It does not deal with familiar products 
and processes. It is not continuous—at least it has not 
been heretofore in this country—and it may fold up as 
suddenly as it has opened. It cannot hope to serve 
thousands of seteuiiel. ciaanihers: it has but one sure 
customer—the United States Government—and wielding 
the sovereign power that customer can do just about as it 
pleases with respect to its needs and demands. Which 
means that not even this one is a sure Customer. 


* * * 


No more unfair or deceptive charge ever has been 
leveled against American industry and American _busi- 
ness men than the accusation of being unwilling to take 
the normal business risks of the defense program. The 
risks they are trying to minimize—they cannot possibly 
avoid them all—are very special and extraordinary risks 
indeed. So clearly is that true, that I doubt very much 
whether such questions and charges ever would have 
risen were it not for the fact we are engaged in a 
political campaign. 

Already some of industry's great units have gone 
ahead with the building of new facilities, the purchase of 
special materials, and the actual production of armament 


in the face of all risks, gambling that their government. 


eventually would work out some reasonable plan to pro- 
tect them against excessive loss. Others, doubtless will 
follow suit. 

But many other companies, for one reason or another, 
are not in position to do that. So before they begin to 
expand their facilities to handle defense contracts, they 
have asked their only potential customer for those new 
facilities to guarantee them—not excessive prices, not 
exorbitant profits, mot immunity from taxation, as we are 
being told, but simply against the excessive losses that may 
result from very oulmentneny conditions. 


* * * 


As this is written, it looks as though the legislation and 
the rulings necessary to accomplish this purpose soon 
will be forthcoming. Thoughtful and responsible officials 
of the government understand the situation and what is 
needed. But, unfortunately, their understanding and action 
will not quiet the professional business-baiters. So long as 
those gentlemen have their own interests to serve, so long 
as political excitement makes it easy to whip up public 
demand for a scapegoat to atone for < Boies Bh progress 
with the defense program—just so long will the business- 
baiters find a receptive audience for their criticisms. 

All of which suggests that business men must carry 
at this time a double responsibility, in addition to their 





obvious obligation to do the very best job they kn 
on their individual parts of the defense program 
The first of these added responsibilities is, o/ 
to avoid any possible basis for the charge that in 
exploiting the defense program in behalf of excessive 
profit, unfair treatment of labor or any other unworth, 
self-interest. The second is to see that the man in the 
street knows and understands all that I have tried ' 
down in the foregoing. 
For the man in the street is deeply involved in qi! 
this. He is “in the street” only to the political orators 
To the rest of us, he is the man in the factory, the man on 
the truck, and the man behind the orders that industry 
fills. In short, he makes up this living American ip. 
dustry on whom the politician’s charges spatter. As an 
employee he has a stake in the solvency, the security, and 
the reputation of the very plants at which criticism may 
be directed. Knowing the facts, he can answer the critics 
so far as his own plant is concerned and can see how the 
same kinds of facts apply to all industry. If he is , 
customer, suffering inconvenience as a result of the 
lant’s service to national defense, a knowledge of the facts 
hind the plant's problems will help to make him a de. 
fender rather than a critic of responsible business manage. 
ment. If he is a neighbor in the community, the facts wil! 
equip him to be an interpreter of industry’s problems to 
the people of the home town. 
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In this national defense effort, business enters into 
new partnership with government, but, more importantly, 
into a deeper partnership with the American people. It is 
more than ever essential that it take all of the American 
people into its confidence, beginning with the people in 
its plants and going out through the ranks of it 
customers and its community neighbors to show them 
that they have a common interest in seeing that the task 
of national defense is undertaken in the American way 

As we all know, there are in this country some people 
who would like nothing better than to see American 
industry fail in this supreme test of service to the nation 
They will watch with jealous eyes every move of ever 
company that is engaged on a defense job. They will 
disparage its achievements, exaggerate its shortcomings 
al distort its motives. For they would like to make over 
American industry to their own pattern, and they'll never 
have a better chance to get started with it than has been 
opened up by the national emergency. Or so it looks to 
them. 

So, great as are the business hazards of the defense 
program for the individual business man, even greater 
hazards are involved for American industry as a whole 
But, knowing the temper of American industrial leader- 
ship as I do, I am confident that it will handle its defense 
assignment with credit to itself and with great advantage 
to the nation that it serves—whether in war or in peace 

To help in that supreme test is the opportunity and the 
privilege of the McGraw-Hill organization. 


fe tM 4 


President, McGraw-Hill Publishing Company. |" 





This message is appearing in all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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Always a key factor in America’s industrial 
efficiency, speed today assumes a new importance. 
Not only in mill and factory, but in underground 
operations of all kinds—in mine, quarry, and tunnel- 
ing project—this country’s production machine has 
shifted into a higher gear. 


Batteries such as Exide-Ironclads can bring out 
to the fullest extent the capacity inherent in your 
underground haulage equipment. They have the 
power to handle exceptional loads with ease, while 
still maintaining a reserve that can be called on in 
case of need. 


Exide-Ironclads maintain a good voltage at all 
times, which keeps ore, rock or muck moving at 


... With the help of Exide-lronclads for 
faster haulage of heavier loads underground 


good speed. They combine these features with an 
extreme ruggedness and long life that mean money 
saved. The proof is the way they consistently outlive 
their guarantee. 


These are the reasons why more Exide-Ironclads 
are used underground than all other batteries com- 
bined. Write for free booklet, “The Storage Battery 
Locomotive for Underground Haulage.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest I of Storage Batteries for Every ay bs 
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BATTERIES 


With Exide MIPOQR Separators 
“MIPOR,” Reg. U. S. Pot. Off. 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


is 


WATER PIPE LINES, CALIFORNIA 


OWNER: Metropolitan Water District, Los Angeles, Calif.; 
F. E. Weymouth, engineer. 


PROJECT: Construction of approximately 16 miles of water 
pipe lines and appurtenant works for the Burbank-Santa 
Monica feeder of the Colorado River Aqueduct distribution 
system. Work to be divided in three schedules. Schedule 31 
from Sta. 3,735 + 28 to 4,042 + 30 to be constructed of pre- 
cast concrete pipe; Schedule 32, Sta. 4,079 + 59 to 4,333 + 65, 
to be of cast iron with spun mortar lining; and Schedule 33, 
from Sta. 4,333 + 65 to 4,620 + 53, also of cast iron with spun 
mortar lining. An alternate of welded steel pipe was offered, 
but low bids were as shown above. 


CONDITIONS: All work must be completed by March 31. 
1941. Schedule 31 must be carried on at same time allotted by 
city for construction of utilities in Cahuenga and Barham 
Blvds. Owner to furnish cement, sealing compound, white- 
wash, paint, joint rings and gaskets, reinforcing bars, wire 
mesh, structural steel, valves and metalwork for structures. 
flanged pipe and fittings, cast-iron electrolysis test boxes, 
venturi meters, and 30-in. concrete wasteway pipe. Wages are: 
skilled, $1.25 per hr.; semi-skilled, $1.00; and common, 62'/c. 
per hr. Highway and railroad transportation facilities avail- 
able. 


BIDS: On the type of construction on which the award was 
made, two bids were opened June 25, 1940 on Schedule 31, 
$514.940 and $523,427. On Schedule 32, only one bidder. 
Artukovich Bros., Hynes, Calif., $394,475. On Schedule 33. 
three bids were received, ranging from the contract low of 
$366.332 to $448,458. 


LIST OF BIDDERS: 


Schedule 31: 
1. United Conc. Pipe Corp., Los Angeles, Calif. (contract ) $514,946 
2. American Conc. and Steel Pipe Co., Los Angeles, Calif. 523,427 

Schedule 32: 

1. Artukovich Bros., 

Schedule 33: 

1. Artukovich Bros., Hynes, Calif. (contract) 


2. United Conc. Pipe Corp., Los Angeles, Calif. 
3. Warren Southwest Inc., Los Angeles, Calif. 


Hynes, Calif. (contract) $394,475 


$366,332 
. 448,089 
448,458 


Schedule 31—Precast concrete pipe 
Sta. 3735 + 27.7 to 4042 + 30 


— 


Item 


. Trench excavation 
2. Excava, for structures. 
. Backfill . : 


4. Rock refill 

5. Cone. in structures. . 

6. Concrete in cradle . 

7. Reinforcing steel, struct 

8. Precast conc. pipe, dia. 41-in. std. lock joints. 
9. As above, welded lock joints . 
10, Steel cylinde? rein., 14 ga 
11. Steel cylinder rein., 13 ga. 
12. Steel cylinder rein., 12 ga. 
13. Steel cylinder rein., 11 ga... 
14. Steel cylinder rein., 10 ga 
15. Steel cylinder rein., 9 ga. 
16. Steel cylinder rein., S ga 
17. Steel cylinder rein. } 4-in. thick 
18. Steel cylinder rein., fen thick 
19. Steel cylinder rein., ¥g-in thick 
20. Rein. steel in precast conc. pipe 
21. 42-in. spun mortar lined steel pipe, }-in. thick 
22. Incasement under RR tracks 
23. Pipe coating, type B . . 

24. Steel manhole assemblies 
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25. Steel plate specials. . q ; 25 
26. Asbestoes cement pipe insulat. sections, 36-in. dia. ; 100 
27. As above, 24-in. dia..... . 75 
28. Inst. mise. metalwork. .. . ; O4 
29. Electrolysis test points, type ‘We : ‘ . 100 ¢ 
30. Electrolysis test points, type 2 100 
31. Electrolysis test points, type 3.. 3 ea. 100 
32. od iron pipe, sewer recon. 6-in » 

33. Cast iron pipe, sewer recon. 8-in 

34. Cast i iron pipe, sewer recon. 10-in 

35, Cast iron pipe, sewer recon. 12-in 

36. Remodel house conn. sewers. ...............-. 


Schedule 33—Cast iron pipe with spun mortar lining 
Sta. 4333 + 65 to 4620 + 53 


Unit Price 


(1) 2 
1. Trench excavation * 30 $3.03 
2. Excavs for structures. . . ¥. 100 20 
3. Backfill. és 10 %» 
4. dwais < 1.25 3 00 
5. Conc. in structures. Secktasaeen ‘ \ 25.00 28 0 
6. Concrete in cradle.......... 5.00 7 
7. Reinforcing stcel, struct . 03 m 
8. 29-in. spun mortar lined steel pipe 4-in. thick. 25.00 W 00 
9. 28-in. c.i. pipe, .84-in. thick 1070 990 
10. As above, .88-in. thick . . . 11.06 10 05 
11, As above, .93-in. thick . . 11.63 10.80 
12. Incasement under RR tracks 2 40.00 
13. Pipe coating, type A. 30 
14. Pipe coating, type B. 30 
15. Steel plate specials 35 
16. Special iron castings . : 15 
17. Misc. metalwork, install . 4 
18. 6-in. ¢.i. pipe, sewer reconstr . 20 
19. 8-in. c.i. pipe, sewer reconstr 2 50 
20. 10-in. ¢.i. pipe, sewer reconstr . .. .. 3 00 
21. 12-in. c.i. pipe, sewer reconstr. .. . 4 50 
22. Remodel house conn. sewers 3.0 
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INTERCEPTOR SEWER 
INDIANA 


OWNER: Board of Public Works, City of Indianapolis, Ind.; 
L. Brandt, chairman; M. G. Johnson, city engineer. 


PROJECT: Construction of White River interceptor sewer. 
2,756-ft. long, Washington Ave. to West New York St.. Indian- 
apolis, Ind. Reinforced concrete pipe 54 and 72-in. diameter. 
and 12-in. vitrified clay and 48-in. corrugated metal pipe 
included in work, as well as house and sanitary sewer con- 
nections. 

CONDITIONS: All materials to be furnished by contractor. 
No definite time set for completion as construction is contin- 
gent upon finishing of other flood protection work. Highway 
transportation facilities available. Wage rates are: skilled 
labor, 75c. per hr.; semi-skilled, 60c.; and common labor, 5c. 
per hour. 

BIDS: Three bids were opened August 7, 1940, ranging from 
contract low of $39,978 to $44,098. 


LIST OF BIDDERS: 


1. Columbia Constr. Co., Indianapolis, Ind. (contract) — $39,978 
2. Sheehan Constr. Co., Indianapolis, Ind. 43,672 
3. D. W. Johnson, Inc., Indianapolis, Ind. H4,0% 
Unit Prices 
(2) 
$0.80 
12.65 
10.35 
15 55 
17 65 
1 20 
4.80 
05 
2.30 
115 00 
747.50 
920 00 
3,500.00 3,8 
3,000 00 ) 
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are? 


. §4-in. rein. conc. sewer (cradle) 
. 72-in. rein. cone. BOE ven cccsccccecs ‘ 


. 12in. vite. * lay pipe sewer. 
. 12in. by 6-in. vit. clay wyes. 


— 
—— 


9. Sanitary sewer connections 

10. Std. concrete manholes. . 

11. Rein. conc. conversion manhole 

12. Headwall outfall structure... .. 

= Seal and fill abandoned 72-in. sewer 
4. Miscellaneous items, not listed 
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ONSTRUCTION PREPAREDNESS 


NAVY’S SHIP-MODEL TESTING BASIN READY 
SIX MONTHS AHEAD OF SCHEDULE 


15,000 BARRELS of ‘Incor’ 24-Hour Cement, used in con- 
crete roof of U. S. Navy Ship-Model Testing Basin, Carderock, 
Md., aided in completion six months ahead of contract 
date. About 60,000 bbl. of Lone Star Cement were also used. 


13 YEARS’ performance: Over 10-million 
barrels of ‘Incor’ have been used. That 
means service and performance . . . based 
on the quality and uniformity of this first 
high early strength Portland cement. 


»«» TYPICAL OF TIME-SAVING ON 
BUILDINGS, BRIDGES, HIGHWAYS — 
THROUGH GOOD JOB PLANNING AND 
USE OF ‘INCOR’ 24-HOUR CEMENT 


ITAL months saved... new plants in production weeks 
me ... through good job planning and the use of 
“‘Incor’ 24-Hour Cement. Forms are filled with ‘Incor’ con- 
crete one day, stripped the next, saving four to five days on 
each pour. Immediate form re-use cuts costs—fewer form-sets 
needed. And earlier completion reduces overhead expense. 


Navy Engineers, recognizing these economies, specified 
high early strength cement for the roof of the new Ship- 
Model Testing Basin (left). ‘Incor’ strengths exceeded 
form-removal specifications—helped Turner Construction 
Co., New York, general contractor, complete the structure 
six months ahead of contract date. 


‘Incor’s dependable 24-hour service strength saves time, 
cuts costs... and ‘Incor’ quality assures long-time durability. 
An ‘Incor’* engineer will be glad to confer with you on 
concrete problems. Lone Star Cement Corporation, 
342 Madison Avenue, New York. ‘Reg. U.S. Pat. Off. 


USE ‘INCOR’, FOR MAXIMUM SPEED AT MINIMUM COST 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT=+ += «© ‘INCOR’ 24-HOUR CEMENT 
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TWO MODEL 10125 


One of the two model 
10125 AMERICAN RE- 
VOLVERS by 
Griffith Company and 
Bent Company and used 
to place all materials in 
the Friant Dam now un- 
der construction. Both 
machines have 125 foot 
booms and are mounted 
on 54 foot traveling gan- 
tries with 22 foot portal 
clearance. Travel speed 
125 FPM. 


AMERICAN REVOLVERS 
DO THE HEAVY WORK ON THE FRIANT DAM 
Placing forms, reinforcing steel and concrete the two 
AMERICAN REVOLVERS owned by Griffith Company and 
Bent Company have made a flying start on the 1,900,000 
cubic yards of concrete that will be poured in the Dam. 


Ask us for the figures proving the low first cost, low oper- 
ating expense and high efficiency of 


AMERICAN REVOLVERS 


Get the story anyhow: it will not cost you a penny and it 
may make the difference between a profit and a deficit on 


your contract. 


AMERICAN HOIST & DERRICK ae 


SAINT PAUL, MINNESOTA 


Write for a copy aa “WITH AN EYE TO SAFETY” 
te, 


FOR SAFE WIRE ROPE FASTENING é 
agape) § 
= 


= 


Seu 777271 CS 


| ae a 


PERFECT GRIP @ OROP FORGED STEEL @ HOT DIP GALVANIZED 
STOCK 


DEALERS WITH 


1h ALL PRINCIPAL CITIES 


——ee 


ABSTRACTS AND Notes 


‘Ohio Health Department Reports 
Last Year's Work Reaches Peo, 


A new peak in volume and yalya. 
tion was reached in 1939 for :unicj. 
pal sanitary improvements in Ohio. 
According to the annual report of F. 
H. Waring, chief engineer, important 
waterworks improvements were yp. 
dertaken in 24 different cities and 44 
villages. Likewise major sewerage im. 
provements were carried out in 25 
cities and 45 villages. Valuations were 
$9,304,900 for water projects and $9.. 
136,575*for sewerage. With $117,700 
for combined plants in school proj- 
ects the total is 24 per cent greater 
than 1938 and 58 per cent greater 
than the average for the last eleven 
years. It is the greatest effort in con. 
struction of sanitary improvements in 
the history of the department. 

Certification after examination of 
operating personnel of water and 
sewage treatment plants was extended 
to 136 water operators and 136 sew. 
age plant operators. Outstanding now 
are certificates to 486 water operators 
and 320 sewage treatment operators. 
Each class has four grades. All cer- 
tificates heretofore have been issued 
under a “Grandfather’s Clause.” 1939 
being the first to require examina- 
tions. 


Court Reduces Assessed Value 
Of Contractor's Equipment 


The court found in favor of the 
contractor in a suit recently brought 
by the Guy F. Atkinson Co. against 
the county of Los Angeles, contesting 
the value which a deputy county as- 
sessor had placed on certain construc: 
tion equipment. The assessor arrived 
at his appraisal, it was said, by tak: 
ing the cost assigned by the taxpayer 
on his books to the property and de- 
preciating it. The contractor appealed 
to the Board of Equalization which 
upheld the assessment and the court 
proceedings followed. 

The court held that the de »preci: 
ated book value method of determin- 
ing the assessment was not propel. 
but that it should be arrived at b) 
taking 50 per cent of the “true cash 
value” of the equipment, pursuant to 


| (Continued on p. 116) 
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A section of the Leschen Laboratory 
where wire is being tested to deter- 
mine its fitness. In this department are 
many other instruments, among which 
is an 800,000 pound capacity machine 
for determining the actual breaking 
strength of completed wire ropes. 


The illustrations at the 
right show a few of the 
many constructions in 
which "HERCULES" is 
available. All can be 
furnished either Stand- 
ard or Preformed. We 
would welcome the op- 
portunity to reco m- 
mend the construction 
and type we consider 
most suitable for your 
conditions. 


A. LESCHEN & 


WIRE ROPE ee a 


5909 KENNERLY AVENUE 


NEW YORK ¢ ¢ ¢ 90 West Street 
CHICAGO # ¢ 810 W. Washington Blvd. 
1554 Wazee Stree? 


DENVER * ¢ , ’ 


Temes 
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Rigid tests 
leave nothing to 
chance 


"HERCULES" (Red-Strand) Wire Rope owes much of 
its outstanding performance record to the many rigid 
tests that must be undergone and survived, even be- 
fore its actual manufacture begins. 


In reality our entire plant is a proving ground from 
receiving door to shipping platform. Following the 
thorough testing of all materials, exacting inspections 
are made by experienced workmen during each step 
in the process of manufacture. 


Your proving ground for wire rope is where you 
use it. Because of our accurate control of quality dur- 
ing manufacture, you can depend on "HERCULES" 
(Red-Strand) Wire Rope for maximum operating econ- 
omy. And it is on the job . . . your proving ground 

. where “HERCULES” has won and where it con- 


tinues to maintain its enviable reputation. 


6xl9 
Flattened Strand Filler Wire 


SONS 


aad 


ROPE COQ. 


ESTASLISHEO 4E57 
ie Ue eae Oc: Fae eg 


SAN FRANCISCO ¢ ¢ 520 Fourth Street 
PORTLAND ¢ ¢ 6914 .N. W, 14th Avenue 
SEATTLE é f 3410 First Avenve Sovth 
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MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR correspondent; 


NCREASES in lumber prices in twelve of the twenty cities reported by ENR Portland cement prices are 2c. per bbl. higher in Denver, the 4»), +} 

are the most im nt price changes for September. Short Leaf Yell in the 20 cities. Ready-mixed concrete is 25c. per cu. yd. lower in Kanaae Qn 

ne is up 50c. per M ft. in Atlanta; up $2.00 in Baltimore, Chicago and New Paving halt is 8lc. per ton lower in Cincinnati, but is up $1.00 j;, ; ie ty 
York; $3.50 to $5.50 higher in Birmingham; $3.00 to $4.00 in Cleveland; up Granite blocks are up $10.00 per M in Baltimore. leveland 
$1.50 to $3.00 in Detroit; up $1.00 on 1-in. sizes in Kansas City; and $3.00 higher Structural steel shape and reinforcing bar prices have been rea(i 
in St. Louis. Long Leaf Yellow Pine is $4.50 to $12.00 higher in Birmingham. fourth quarter, but minor increases are reported in the latter ; 
Native pine is mixed in Denver, off $1.00 on 1-in. sizes, but up $3.50 on 2x4-in. Cincinnati, St. Louis, San Francisco and Seattle. 
and $4.50 on 2x6-in. sizes. Douglas Fir increased $1.00 to $2.00 in Chicago Structural ironworkers rate in Birmingham increases 12}¢. per hour to $1.37 
and Minneapolis, $2.00 to $3.00 in Kansas City and Montreal, and $1.00 in New for the only change in the skilled labor wages. The common labor rate - 
York. per hour higher in Baltimore, but is off 5c. per hour in New Orleans” ™ 


rmed for the 
Baltimore 


CEMENT, AGGREGATES, READY-MIXED CONCRETE —F.0.8. city 


———PORTLAND CEMENT————. —-——-SAND AND GRAVEL——— CRUSHED STONE CRUSHED SLAG CONCRETE 

Per bbl, carload tots, including 40c per Per ton, carload lots Per ton, carload Per ton, carload Ready Mixed 

bbl. for bags, cash discount not deducted Gravel, Gravel, lots lots, f.o.b. plant 1:2:4, 50 ey. or 

Cloth Bagsa Paper Bags Bulk 1} in. i in. Sand in. i in. 1} in. tin. more. delivered 
Di cdicecits Cae $2. 66 $2.61 $1.75 $1.85 $1.95 i $1.75 $1.55 $1.65 $7.90 
Baltimore.... 31 2.06 1.86 1.70¢ .70t 1.20t .75t 1.75t 1.75t 1 75t 6.50 
Birmingham .50 2.25 02 1.75 75 1.50 .00 1.00 : 1.15 5.80 
Boston 75b 2. 50b 1.20¢ .20t .90t .20t 1.20t one ee 6.75m 
Chicago. . 60 2.35 2 .00td 2.00td 2.00td 2.00}td 2! 1.25f 


Nw hh 


Cincinnati . 
Cleveland 
Dallas...... 
Denver 
Detroit 


58 2.33 ; ; .20 .10 .80 .80 sae eae 
00 .75 owas 457 457 - 307 . 70% .70% 70% 1.70% 
30 .05 i 2. 2.00p .50p . 697 .BAp d atets ae 
02 77 : ase i .40 -90 wee Yea whe os om 

.98 z ; .40 .80 .80 45 .0: 1.14t 


Now Nl 


2.31 ‘ | .30 .00 91 91 
.05> ee J .00 .00 .00f .00/ 
Minneapolis............ 90 2.65 ; ‘ . 00h . 25h . 00h .00h 
Montreal. i . 82r ss <a ee .25t .85tc 00% 
New Orleans 41 .16 3 a .f .25 bare pak 


Kansas City 
Los Angeles... . 


ge 


ee NE. Suds nite wale .60t 2.35t 1 . Tide 1. 65de . Tide 

Philadelphia 2.32 2.07 ‘ 1 ‘ 1.25f a ake meee 

Pittsburgh 2.44 2.19 1. 1. 4 1.70t 2.25f .25f 

St. Louis 2.55 2.30 ee 1 .25/1.50f - 85h . 85h .v 7 

San Francisco 2.16 1.96 1. Ei 1.36 1.46 1.46 ites adem 3.95 
2.950 2.700 oe 1. : 1.000 2.000 2.000 ees eae >) 

t Delivered. a 10c. allowed for each returnable bag. 6 10. per miles of Public Square. 35% discount for cash. k Discount 35¢. 500 % 
for cash. c Plus municipal tax. dPercu. yd. e Barge lots alongside docks. 2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200 cu. yd. m 50c, of 
Crushed granite. g F.o.b. Granite City, Il. A F.o.b. plant. i Within three forcash. n25c.y.ormore. o2% offforcash. p 10c. per ton off, cash 15 days 

r 10c. per bbl. off, cash 20 days. 
CASH DISCOUNTS CEMENT to Contractors: truck delivery. 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
10c. per bbl. for payment within 15 days of date of invoice. Subject discount 10c. per bbl. 20 days in Montreal. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable 
Bagged Bulk Bagged Bulk Bagged Bulk 
Buffington, Ind. ; $1.65 Ironton, Ohio. . $1.60 $1.55 Richard City, Tenn 
Dallas, Tex. (Inc. 5c. tax)... , 1.75 Limedale, Ind 1.70 1.65 Steelton, Minn 
Hannibal, Mo...... : 1.65 Norfolk, Va... 1.65 1.60 Universal, Pa 
Hudson, N. Y.. 7 1.70 Northampton, Pa........... 1.55 1.50 Waco, Tex (5c. tax in Tex.). 
Independence, Kans. : 1.65 North Birmingham, Ala... .. 1.70 1.65 ébe 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS —F.0.8. ciTY 
ENN SR A LE TATTLE ROLE TORTS IT RR ERR EN OM RRR ER RES ARIE TSE TTS A LT TT 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD ASPHALT 
Granite Brick Wood FLUXES ASPHALT OILS EMULSION 
per M. lots per M. persq.yd. Per ton, less than 80 Per gal., 80 300 pene (Quick-breaking) 
of 50.000 3+4y¥8} in. 3} in. penetration tration Per ton Per gal. Per gal. 
4x48 in. carload lots 16-lb. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car Drums 
Atlanta........ $73.00 $39.35 .25 $17. 30¢ $23 . 83¢ $0. 0695¢ $0. 1018¢ $0.0734he $0.1257h  $0.0634e $0.0734 $0. 1257 
Baltimore 45.00t 75 14.00 20.00 .06 .09 .065h erase 
sb ab anee 27 .50jt Re 18.20 23.20 .0747 . 1047 .0834h es anas 
47.50 2 14.00 20.00 .06 . 065k . 08 123 
50. f 14.50 18.50 13.00g 06h ; x .O8 125 


37. eeee 13. ; -10 . 052! 075 
37. ° 15.5 20. - 062 -075 -075h ; Us 


30. eee 13. 2! 


13. 


Kansas City... ... d bene 18.! 
Los Angeles... . " bone 6. 50b 
Minneapolis. ... ‘ .20 ‘ ‘ 
14.60 4 S .121h 
New Orleans. . . chins 14.002 ‘ 4 . .O9h 


7 15.00 21. é .06 .115h 

Philadelphia. . . 20. 2. 2. .00 ‘ é ‘ .06 - 09h 
Pittsburgh . . ies iets Jetewn 
St. Louis. . ....110.00/121.00 37. san'y .00 9. y . 5 0954 ° m J 
San Francisco... ...... oa .50 ; 4 17.50 : 0525 1125 
RM At os es 50. ve 14.70 .10 24.10g 9.50/10.50 23.00/24.00 7.759 .0575% . 1308 

t Delivered. a F-.o.b. Baton Rouge. 6 Delivered to purchaser's warehouse. reduction intra-state class freight rates, only Georgia affected. / Mexican. 
¢3}x4x8} in. 2} in. 6 to &Ib. treatment. e Local reduction due to 20% gPerton. APer gallon. iF.o.b. Martinez. j 3x3%%x8'4 in. 
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HE Bulldog trademark of the International Motor Truck 

Company has long stood as a symbol of the staunch stamina 

of their widely-known line of Mack Trucks and Buses. Yoloy 

makes an important contribution to the toughness 

— and durability of Mack construction and has been 

a 0 used for body framing and chassis on jobs such 

Ps as this United Traction Company bus for the City 
of Albany. 


Yoloy is a high tensile, low alloy steel develop- 
ed by Youngstown. Compared to regular ma- 
terials Yoloy will reduce weight 25% to 40% for 
equal strength, has a corrosion resistance 4 to 6 
times greater. In addition Yoloy has excellent 
welding properties, forms well, yet has a high 
impact resistance. 


Investigate Yoloy for your products now. 

Yoloy will cut down dead weight, increase 

payloads and insure better profits for 
transportation vehicles. 

High Tensile Steel Yoloy is available in sheets, strips, 


plates, bars, shapes, manufacturer's wire, welding wire, 
seamless pipe, and electric weld pipe. 


3-10-C 





IRON AND STEEL PRODUCTS —BASE MILL PRICES 
cena aataacaaamasaaaamaaacacaemaaaaamaamaaacaamamcaamaaaacascammamaaaaaaaaaammmaae 
STRUCT. REINF. RIVETS ——  ——TRACK SUPPLIES 
SHAPES- BARS _ }-in. struc- Std. Tie 
PLATE ?-in. billetb tural i Spikesc Plates 
Birmingham..... $2.10 $2.40 : : : d . $3.00 $2.15 
Chicago 2.10 ‘ é ; . 5 J i“ . : 2.15 
i 2.10 F ; 5 : : d 2 ; ts 2.15 


2.15 


eee 2.30 
a F.o.b. cars dock. b Rail steel same as billet prices. Steelton, Pa., on spikes alone, Lebanon, Pa., Richmond, Va. d Ad 
c Other basing points include Portsmouth, ©., Weirton, W. Va., St. Louis, charge $18 per c.|. 
Kansas City, Minnequa, Colo., and Pacific coast ports, on tie plates, alone, 
Ree eee cece 


IRON AND STEEL PRODUCTS —F.0.8. WAREHOUSE, PER 100 LB. BASE PRICE 


STRUCTURAL—_——————-REINFORCING BARS*———-—-—-EXPANDED METAL LATH—WELDED FABRIC REINFORCING = SHEET_ 
SHAPES Per 100 lb., } in., base price —Per 100 sq.yd.. carload lots— —Per 100 8.f.. carload lots— 6x6 in. No. PILING 
Per 100 Ib. 15 tons or over b Add $/ewt. for Std.diamond Std. ribbed 4x16in., No. 4x12in., No. 6 & 6 wires Per j00)|} 
base price New billet Rail steel Switch Del. mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wires Persg. yd. base 

34 $2.39 . é -10 $21.00 $23.00 $1.82 @1.35 #0.1719 $3.04 
3.70 2.90 : . .10 24.00 26.00 1.70 1.27 .1611 2. 
. 10a 2.15 . ¢ -10 22.50 1.80 1.34 .1701 


&witching 


s 


85 2.61 . . -10 
- 10a 2.15 ’ ¢ -05 
.68 2. 46¢ ° . -05 


23. 1.76 1.31 1656 
21. 1.67 1.25 - 1575 
22. 1.66 1.25 - 1566 


15 
-25 
-95 


23.5 66 -25 . 1566 
27. .93 42 . 1827 
25. -97 45 . 1863 


-10 


sere 


24. .68 -26 . 1584 
21.50 -78 .33 . 1683 
27.50 -93 -42 - 1827 


WIR yer 
Sze zee seg 


19.50/20.50 21.50/22.50 .80 .34 .1701 
29.00 .99 -08 .319 


23.50 .82 .35 .1719 


ons 


eg BSE BEE BSE 8 


ww! 
& 


. . 2.2 cece : 16.50 .76 .32 . 1665 
Philadelphia . - 66 2.8 © : 21.50 71 -28 . 1611 
Pittsburgh. 2.10a 2 24.50 .59 20 . 1503 


St. Louis. ....... 3.47 .39 2.3 . ‘ 24.00 28.00 1.69 .27 . 1602 2.7 


2 
San Francisco. .. . 3.35 2.325 2. 03 > 19.00 25.50 -93 .42 . 1827 
9 


Pee a Saad 2. 75e 506 ses 25.50 27.50 1.93 42 1827 2.95 


t Delivered. c@ Mill prices. 6 5-15 tons, add 15c. 1-5 tons, add 25c. Less than 1 ton, add 50c. c 20 tons or over Base. d Mill price plus freight. ¢ F.o! 
dock. / Includes delivery in free delivery zone. g Less than 1 ton, add 30c.; 1 to 5 tons, add 10c. High verap steel prices cut former l5c. differences betwee 
new billet and reil steel in many mills. 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 


CL PIPE ——— — VITRIFIED SEWER PIPE———— CLAY DRAIN CONCRETE WROUGHT STEEL PIPE——— 
TILE SEWER PIPE Full standard weight, h 
Per net ton Per foot, delivered ASTM C13-35 Per 1,000 ft., car- Per ft., delivered; 1 to 3 in., Butt Weld 3} to 6in.; Lap Weld 
f.o.b. 6 in. std.8in., std.12in., 24 in., 36 in., load iots, f.o.b. ASTM C 14-35 Black Galv. Black Galy 
£8. 8.8. 6 in. 8 in. 12 in. 24 in. % % % G 
40 $0. 265 $0.468bc $1.8525 .6 $85.00 $128.00 $0.45 $1.642 62.2 54.2 59.7 
52.80 .30 .55 2.30 }. 110.00 150.00 1.75 57.5 63.00 
5.00 .26 .468 1.7875 . 7 220.00 1.60 54.2 59.7 


& & 
no 


.00 -231 -4455 1.89 : 280.00 
80 - 28 -54 2.25 3. : 150.00t 
2.70 - 245 -4995 5 ‘ 170.00 


.30 
-48 
.70 


61.6 


63.! 


SRE bE 


24 - 196 .378 : : ‘ 108.00 
-60 -24t -52t 2. 30. 240.00 


as 
4B 


> oo 
aon 
mOonMD COM 


.4725 93: ’ 56. 105.00 
Kansas City... 55.15 ‘ 4 2.16 5. 20. 240.00 
Los Angeles... . 55. . 283 . 08t 2.0% . 08: .f 192.50 


¢ S88 B88 Be 


wow oOw 


Minneapolis. ... 57. * Wa 6 -70 
Montreal...... 0. ‘ .90 3. 68 5.98 5.00t 260. .48 
New Orleans. . . 51. . 26 .48 y : 220. .37 


see 888 


52 .63 2.53 3. -50 1 
Philadelphia. . . 50.¢ meals dud A ae .54 1. 
Pittsburgh... .. 55.6 . 248 -4725t . B45 5.432: i 54. . 85g 2 


Ses 
gy to © > 


St. Louis. ..... 52. a .432 4 3.96 ; -709 1. 

San Francisco. . 55.00 . 327% .5895d = 2.3 5.895 107 . 22 178.75 54 2. 

Seattle. . 55.35 .B5 63 2.52 6.30 72. 175.00 .45f 1. : 
t Delivered. + F.o.b. a B. & 8. class B and heavier, C/L lots, 200 tons and on butt, 1} on lap. Freight is figured from Pittsburgh, Lorain, ©., Chicas: 

over Burlington, N.J. (base) $49.00. Gas pipe and class A, $3 per ton additional, Dist. Billing is from point producing lowest ptice at destination. WROl GH 

4 in., $3 per ton additional, 30 in. and larger usually $2 per ton less. 6 Double IRON PIPE: Base price and list prices per ft. same as wrought stee! pipe. Dis- 

strength. c List to dealer. d List. ¢ 30-inch. / Less 5% for cash. g Culvert count for Pittsburgh base: Butt-weld—1 in. and 1} in. black 34, galy. 19 1) 

pipe. A Discounts from standard list consumers carload prices, except Pittsburgh in. black 38, galv. 21}; 2 in. black 37}, galv. 21. Lapweld—2} in. to 3} in 

prices are f.o.b. mill. Base price $200 per net ton. List prices per ft.: } in., 8}c.; black.31}, galv. 17} in.; 4} in. to 8 in. black, 324 galv. 20. 7 Reinforced; spec 

jin., 11}¢.; Lin., 17e.; 2in., 37¢.; 2} in., 58}c.; 3 in., 76}¢.; 4in., $1.09; 6in., $1.92. C.76-37.. & Reinforced; spec. C 75-37. 

i Applies also at Lorain, Ohio, mills. Chicago delivered base is 2} points less 
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8 Paddle-Type } 
Mechanical 
Agitators 


Diffuser Plates 
in Burger Holders Concrete 


Baffle 


40-—12"x12”" Diffuser Plates 
in Burger Holders 


Aeration tank layout in the sewage 
treatment plant at Hackensack, N. J. 


These aeration tanks are planned for flexible operation 





This interesting installation of air diffusers and 
mechanical agitators is in service at the Hacken- 
sack, New Jersey, sewage treatment plant. Em- 
ployment of these two mediums in different 
combinations, to suit variable operating condi- 
tions, makes the system extremely flexible. 

A row of wide diffuser plates is placed along 
the side of each aeration tank, for the first third 
of its length. Then, an A-shaped concrete baffle 
divides the tank down the middle, and two rows 
of narrower diffuser plates flank this baffle. The 


action of these plates is supplemented by large 


paddle wheels. 

Cast Aluminum holders of the Burger design 
simplify installation and maintenance of diffuser 
plates. Holders carrying five plates each are 
handled as units, their light weight making the 
job go faster and easier. Plates are removed 
without danger of breakage, simply by loosen- 
ing several bolts; they are made air- and water- 
tight by durable rubber gaskets. These holders 
are nonrusting. 

ALumMINUM ComPANY OF America, 2108 Gulf 


Building, Pittsburgh, Pennsylvania. 
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LUMBER, TIMBER, PLYWOOD —PER M FT., B.M., CARLOAD LOTS F.0O.8. 


Atlanta 
Baltimore. . 


Birmingham 


Roston 


Chicago 


Cincinnati 


Cleveland 
Dallas 


Denver 
Detroit 


Kansas City 


Los Angeles 
Minneapolis 


Montreal 


New Orleans 


New York 


Philadelphia. .... 


Pittsburgh 


St. Louis 
San Francisco. . . 


Bold Face type, Southern Pine. 
3 Spruce. 


N. C, Pine. 
*Norway Pine. 


ship's tackle, 


.te 
a #23 


AN Ss. L. Y. 


All Fir planks N 


1x8 
$20 


1x6 44 
$20 50 
33.00 
35.00 
25.50 
30.00 
31 
30 
33 
37. 


on 


as 
28 .! 
44 
38 


10 
90 
00 
50 
21.00 


4 Native. 
t Delivered. 


21. 
Italics, Douglas Fir. 
a Yard prices. 


Minneapolis and St. Paul discontinued May 21, 1938. 
e 10% discount taken off. f Up to 18 ft. 


0. 2 common: Fir timber is 
848 2x4 848 2xh 848 
50 $20 $19.50 
50 uM 35.00 
37 36 00 
25 25 00 
30 00 


34 00 
34 Oo 
32 00 
38 


00 


2 
3 


39 
46 
25 
39. 


47 
49 
34.00 
23.00 
21.00 


50 


05 
60 60 
00 
.00 


00 


21.00 


No. 1 


2x8 
$19 
35 


«a 


1 Long leaf. 


6 Western Pine, No. 3 Common. 


b Contractors 
c 5M ft. or less. 


discount 


common. 
8 2x10 


$22 


SHORT LEAF YELLOW PINE AND DOUGLAS FIR 
P. is No. 2 common or beiter and for No. 1 N. C. Box. 
Lengths up to 20 ft. 


S48 


00 
00 


00 


37.5 
42.! 
60.75 


25 


34. 
41. 
46. 
27. 
39. 


46. 


49 . 2 


35. 


2 


a. 


21, 


2 Roofers’ 
7 Spruce. 
in 

d At 


GLASS, EXPLOSIVES, CHEMICALS 


ROO, s kacnass 


Baltimore 
Birmingham 
Boston 
Chicago 


WINDOW 


Discounts 


list, Aug. 15, 1938 
_— or Double Thickness 


A qual ity 


Cincinnati.......... 


Denver 
Detroit 


Kansas City... 
Los Angeles. . . 
Minneapolis... . 
Montreal 


New Orleans. 


eS eee 


Philadelphia 
Pittsburgh. . . 
St. Louis 

San Francisco 
Seattle 


a Dise. from list Sept. 
from jobbers’ list Sept 


76-10% 
79-10% 
77-10% 
86% d 
76% 
60-5° ab 
70% 


81% 
82-10%d 
79% 
79-10% 
85% 
1939. 


15, 1928. 


b Also less 6% 


GLASS— 
from jobbers 


B quality 
75% 
82% 
75% 
82% 
79% 


707 
(ioe 


10-10% 
78% 
76-10% 
79-10% 
77-10% 
88%a 


82% 

83-10%d 
79% 

79-10% 
83%d 
S8%d 


Per lb. 40% 
Gelatin in 50-?b. cases 
delivered in 200 Ib. lots* 


tax anna ion. 


——EXPLOSIVES——. 


, Ammonia 


, 
0 


Price of 60% Ammonia Gelatin is $0.015 per Ib. 
higher than 40° 


d Discount 


* Urban prices influenced by service charges or local storage and delivery 
regulations, do not consistently reflect quantity prices in leas congested areas 


eF.o.b 


Louviers, 


in Manhattan south of Canal Street, 


t F.o.b. 
40% 


E. of the Miss., 
W. of Miss. 
States, and Fla 


Colo. 


except Fla 
to Rocky 


In boroughs of Kings, Queens 
add delivery charge of $6.00 per trip. 


(except Seismograph Grades) 


Cc 


$0 
Mtn. 


L 20,000 
Ib. net 
105 


Tons 


$0.14 


12 .135 -.15 


and Riechmend, 


and 


Ammonia Gelatin price ranges in other than urban areas, per Ib. 


200 Ib. lots 


$0.16 


.155 -.17 


15 -.165% 
.1575-.17 
.155 -. 1625 


13 -.145%* 
.1375-.15 
.135 -.1475 


1325 
~.115 
a 1175 
or Butte, Mont, 


Rocky Mtn. States 

Pacific N. W. States 

Pacific 8. W. States... . 
** F.o.b. Louviers, Colo., 
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» LONG LEAF Y. P. 
Merchantable grade 
up to 20 ft. 
2x12 Re 12x12 
$37 .50 $50 
70.00 72 


PLY 

Rail fre 

(See note f 
Rab 54° 
AO $17 
00 17 


(Prices in Bold Face) 
(Prices in italics) 
Roh 6x12 Reh 12x12 Ror 


00 
00 


3x12 
$27 
48 

4S 

42 


$48. 
00 59 


65 


06 


32.00 


ave 00 
66 5: yeh 
52 73.00 13.90 16.9 
23.6 ia% Pore 7.30, 
2 


6 ’ 0.00 


8 4) 


"26. 0.00 


Nore: Special concrete form grade Fir Sioned 4’ ’ by 8’ panels, 5-ply 
2 sides, water resistant Blue. carload lots, delivered per 1,000 sq. ft. surfs 
Seattle base price on 54”, $77.00; on 34”, $84.80; price includes oiling and « 
ing charges. For aher centers add rail freight increment from table or proper 
size. For resin dipped treatment, add $10.50 per M. g Lower rate by water 
shipment. h 50,000 lb. minimum. 


PILES, TIES —F.0.B. 


TAMRON TTR ETI OAL ES NAT MNT RS SRST NOSED 8 EON 
PILES 


8a 


pine, with bark on, f.o.b. New York; delivered fro 


barge 1} to 2c. per ft. additional: 


Prices per linear foot, 


——Short Leaf 
Length Barge Ra 
30 to 50 ft. 
50 to 59 ft. 
60 to 69 ft. 
50 to 69 ft. 
70 to 79 ft. 
80 to 85 ft. 
85 to 89 ft. 


Points 
6 in. 
6 in. 
6 in. 
6 in. 
6 in. 
5 in. 
5 in. 


Dimensions 
12 in. at butt soe 
-2 ft. from butt. 
-2 ft. from butt 
-2 ft. from butt... 
. from butt... 
t. from butt... 
. from butt... 


RAILWAY TIES 

6”x8"x8’ 
Untr. 
$1.20 : 
.50 $2.25 
.20 5 
. 45 
.85 


7”x9"x8'6" 
Untr. 


Prices f.o.b., per tie for carload lots: 

. Oak 
Pine. s 

. S. L. Sap Pine 
Mixed Oak 
i. er 
Southern Pine....... 

. Oak. 
Southern Pine 
Douglas Fir 
Red Oak 


Boston 

New York. 
Birmingham . . 
Chicago. 


Los Angeles 
Philadelphia. . 
St. Louis 


Sap Pine or Cypress. 

Douglas Fir 

Birch or Maple 65 
Tr.— Treated; Untr.— Untreated. a Creosoted. 

cell, d Zine. eGreen. f At ships tackle. 


UTE 


CHEMICALS 
Water, sewage treatment, read work, f.0.b. carlots, New York 


San Francisco... . 9Obef 


Montreal 1. 05a 75 


b6” x 8 x 86 


$2.00 


Bleaching powder, in drums, f.o.b. works, per 100-Ib....... 
Chlorine cylinders, liquid, per lb. delivered 
Calcium chloride, 77-80%, flaked, in 400-Ib. 
moisture proof bags, delivered, per ton 
Silicate of soda, 52 deg., 
Soda ash, 58%, in paper bags, per 100 Ib. dense 
Sulphate of aluminum, commercial, in 100-lb. bags, per ton. 
Sulphate of copper, in bbl., per 100-Ib 


drums or 100-Ib. 


in drums, f.o.b. works, per 100 Ib... 
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STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 
re 


STRUCTURAL CLAY TILE STRUCTURAL CLAY TILE — LOAD —BRICK—--— - LIME 
PARTITION — SCORED BEARING — SCORED Per M. in quantity. In paper, 

Per M. lots of 2,000 pieces or over Per M. lots of 2,000 pieces or over Straight Common 
$x12x12 in. 4x12x12in. 8x1l2xl2in. 8xl2x12in. 10x12x12 in hard hydrated 


Carload lot, 
Pulverized 


Per ton, 
Hydrated 
finishing 


Common 


12x12x12 in backing or lump 


Atlanta 
Baltimore 
Birmingham. . . 
Boston . . 
Chicago 


Cincinnati 
Cleveland 
Detroit....+-++ 


Kansas City. . . 
Los Angeles... . 


Minneapolis. ... 


Montreal 
New Orleans. .. 


Philadelphia. . . 


San Francisco. . 
Seattle. ... 
+ F.o.b. 


$90 
75. 
80. 
95. 
68. 


61 
56. 
62. 
84. 
68. 


00 
00 
00 
05a 
10 


.40 


50 
50 
80 
90 


.50 
.50tr 
45 
. 20a 


100. 


a Smooth. 


00 


s 


100 
80 
85 

101 


=) 


00 
00 
00 
40% 
60 


30 
00 


7.00 
40 
3.50 


5.50 


50tr 


76.20 
. 50a 
2.00 


3.00 


94 


110. 


90 
40 
00 
50 
00 


$185 


150. 


160 
190 
135 


121 
112 
135 
152 
137 


86 
128 
143 
142 
135 


128 
161 
116 
120 
25 


2: 
220. 


b Carload lots delivered to job. ¢6x12x12 in. d Not 


.00 
00 
00 
O5a 
90 


90 


.50 
.00 
.70 
.80 


O00c 


OOctr 


95 
50a 
00 


00c 
10 
&5 
00 
00 
00 


$220 
180 
191 
215 


185 


141 

135. 
162. 
178. 


175 


125 
210 
171. 
76 
162 
193 


193 
124 


00 
00 
00 
35 
70 


50 
00 
00 
20 
50 


50 
OOTr 
45 
OO it 
00 


30h 
30 
00 


$230 
225 
252 
279 


234 


187 
182 
177 
213 

23% 

159 
368 
173 
165 
210 


238 
238 
153 
254 


00 
00 
00 
207 
90 


30 
50 
00 
00 
00 


80 
00 
80h 
80 


00 
00 


$240 
280 
288 
319 
268 


215 


209 


00 
00 
00 


102 


10 


20 
00 
00 
90 


5+. O06 


o* 
“J 


OOTr 


10 
70 
00 


60h 


295.60 


J LCL 


00 


$12 
14 
13 
17 
il 


16 
16 
ll 
13 


1S 


4 
13 
13 
20 
l4 


13 
17 
16 
l4 


17 


50 
Ok 
50 
00% 
00 


00 
00 
50: 
50 
70 
25 
50 
10 
75 


00 


00 
50 
00 
00 
OO 
50f 


$16 
17 
16 
20 


12 


16 
16 
13 
17 
17 
24 
15 
15 
28 


18 
25 
17 
17 


00 
OOk 
50 
OO: 
00 


00 
00 
5Or 
00 
OO 


00 

00 
10y 
00 


00. 
00 
00 
00 
50¢ 


i: $1.00 discount if paid in 10 days 


$26.50 
18.50 
17.11 
21.00 
16.40 


5.90 
007 
9.00 
§. OOF 

50 


.10 
50 
.00 
50 
8.30 


9.00 
50, 
.90 

2.00 
.55e 


20. 008 


$17 
4 


OO 
+0 
O4 
OO 
10 


00 
OO) 


5.00 


OO) 


2.80 


00 
00 


2.08 


14 


9 
15 
16 
20 
lt Lump. 


00 
55q 
10 
00 
4100 
OOs 


$17 


> 


00 


05m 
. 00s 


m Per bbl., 180 Ib 


n Per sack 100 Ib 
count 10 days. 


248 lb. tile. /f Less $1.00, } cash 15 days, balance 30 days. 
h F.o.b. Perth Amboy, N. J. i 50c. per M. off for cash. 


o Per bbi., 200 lb. p 280 lb. bag. gq 25-ton cars. 7 5% dis- 


2% off cash. ¢5$ 38x12. 


PAINT, ROOFING —F.0.B8. CARLOAD LOTS 


ener eee ere eer eee eer 
RED LEAD WHITE LEAD ~———~—READY-MIXED PAINT —ROOFING SUPPLIES Carload lots f.o.b. factory— 
Per 100 Ib. in. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt lar pitch 
600-Ib. (Approx.) bbl. surfaced, 85- felt, per per 100 coating 350 Ib. bbl 
Dry a 90 Ib. per sq. 100 Ib. tb. per gal, per ton 
$8.50 $1.90 $1.61 $1.61 $0 $29.00 
25 25 2. 85 2.85 27.50 
.50 57 1.57 00 
1 
1 


load bearing. 
g Selected common. 


Ferric 
Oxide d 
$1.20 
2.00 
1.85 
1.75t 
1 


Per 100 lb. 
in oil Graphite b Aluminum ¢ 
$1.30 $2.25 

1.73 50 2 
2.35 2.75 
1. 2.40 
1.96 2.63 


= 
27 


50 
32 
.50T 


. 25f 


Ke 
- 


Atlanta........ 
Baltimore 
Birmingham. . . 


—_ 
mNwwee 


98 27 
.85hT S5ht oot 


1 
755 1 20 
45hf 1. 50hf 5OhS 21.00f 


75t 
. 68 


0 Ge Ge go 
aN 


Chicago 
2.40 


oe 


39h 
5Oh 


85 1.5! 39h 


5Oh 


36 
35 


21 


21 


00 
00 


Cincinnati 
Cleveland 


Denver 
Detroit........ 


Kansas City... 
Los Angeles... . 
Minneapolis.... 


Philadelphia. . . 
Pittsburgh ..... 
St. Louis...... 


San Francisco. 
Seattle 


t Delivered. 


Spec. 349A. 


Note: 
lead prices change frequently due to pig lead price changes. 
c ASTM Spec. D266~-31. 


8. 
8. 
8. 
8. 
8. 


9 © 90 90 90 


fate ttt 
tow whds td 


sega 


05 


2.00 2. 


1.80 
80 


eI 


to to 


1 


0 
2 
2 


Red lead in oil 50c. higher than white lead in oil. 


wenn 


il 
40 
75 


409 


25 


-80 


95 


2.8% 


75 
. 60 


60 1.6 475 


5 


a Red 


b U.S. War Dept. 
d 80% minimum ferric oxide. 


75h 
2.45 
2.40 


.93 

2.10 
T5i 

53 


-é0 


.92e 
95 
04 
65 


81 


.60/: 2 
-10/: l 

1 
25% 


e Subject to 
h Per roll, 65 Ib 
t Per Ib. 


1 


discount. 


60h 
00 


2.50 


09 


.50 
OAT 
. 68 

. 50h 


. 99he 
94h 


30 


f Distributors’ price to contractors. 
i Minneapolis and vicinity. 


50 
26 
2.00 


70h 


-275 
00 ‘ 
50 


2.09 


Ohi 


7 
5Oh 


.99he 
94h 
1.50 
2.26 
1.75 


j Asphalt pitch. 


SKILLED AND COMMON WAGE RATES —PER HOUR 


Car- 
penters 


Birmingham... 
Soston . oeteves 


Cincinnati 
Cleveland 
Dallas 
Denver 
Detroit 


Kansas City... . 
Los Anueles..., 
Minneapolis... 
New Orleans. 


New Yor! 


Philadelphia 
Pittsburg! 

St. Louis 
San Fray 
Seattle 
Montrea 


67 hr 


ENG) 


‘EERING 


75 
.50 
. 75 
. 606 
.80 
e 6 hr. day. 


$1. 
As 


¥ 
‘. 
1. 


00 
25 
125 
375 


625 


45 


375 
00 
-43b 


.25 


375 
.10 
. 25d 
-25 


.85b 


Struct. Iron 
Workers 
$1.375 
1.65 
1.375 
1.625 
ti 


Hoisting 


Engineers 
$1.00/1.25 
1.50 
1.125 
1.375/1. 625 


1.70 


1.375/1.525 
1.50/1.75 
1.00 
1.436 
1.50 


50 
375 
.40 
375 


2.006 


>) 
ias- 


terers 


———Common Labor 


Building 


$1.25 
1.375 

00 
.625 


.70 


$0.40 


.625 


50 


.625 
.40 
85 


.025 


Heavy Const. 

£0.40/.50 
625 

40 

.60/ . 85 
1.025 


75 
90 
.50 
718) 
.60/.775 


.40/ 


-40 
50 
.50 
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25 


° 


i) 


.70 


é 35 hr. wk. 


60 
500 


75 


.50 
1.25 
2.00 
50 
5Oe 


65 


e 30 hr. wk. 


September 


12, 


-70 


70 
875 
813 
90c 
40 


CONSTRUCTION WAGES 
: 4 } 


overage (bricklayers 
carpenters, ‘ronworkers) 


ENR -20-City Average 
Hourly Rates 


3A 
18 


00 
00 
00 


.00 


00 


68k 
00 


00 


26.00 


00 


00; 


g5 gal. can. 
k Per 100 lb. 


Skilled Record Years 


ENR Skilled Average: (Bricklayers, Carpenters, Ironworkers) $1.480 
ENR Common Average: $0.711 


1940 
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HERE’S A 


FOR SCORING ON BOTH 


STRUCTURAL ENDURANCE AND LOW COST 


Using Wolmanized Lum- 
ber in a portion of the 
Rice Institute Stadium 
(above) proved so satis- 
factory that the material 
was applied throughout; 
below, the stadium of 
Pasadena High School, 
Pasadena, Texas, built 
wholly of Wolmanized 


Lumber. 


Weather, and weathering, constitute 
the problem in stadium upkeep. Wol- 
manized Lumber* provides the effec- 
tive attack on that problem. Wolman- 
ized Lumber is protected against decay 
and termite damage, so it can be used 
to make seats and structural parts 
which last longer, cost less. 

Certain unique advantages of Wol- 
manized Lumber are important for 
stadium construction. The material is 
clean, dry, odorless, suitable for use 
with or without paint.-And it is thor- 
oughly dependable, is in fact the only 
material of its kind which is always 
pressure-treated according to one 
standard set of specifications, and is 
sold under one identifying name from 
coast to coast. 

These same advantages have led tothe 
use of Wolmanized Lumber for bridges, 
industrial buildings, piers, tunnels, and 
scores of other types of structure for 
which endurance at low cost is de- 
sired. The booklet ‘‘Wood Preservation” 
describes these uses. Ask us for a copy. 
AMERICAN LUMBER & TREATING CO., 
1649 McCormick Building, Chicago. 


*Registered Trade-mark 


WOLMANIZED 
LUMBER 


September 12, 1940 


(Continued from p. | 


| the assessment practice pre 
| the county. 
The court held that if the: 
ready market for the used ; 
| on the job but only at som: centra| 
| market and by sale through ® |,roker. 
what the seller could net \ithin 
reasonable time represented the mar. 
ket value. Costs of transportation to 
markets where the property could be 
sold, brokerage, fees to dealers, stor. 
age charges until sold and interest on 
money until sold were taken into cop. 
sideration. The decision reduced the 
assessed value of the property from 
$212.000 to $76,775. The decision. 
which is subject to review on appeal, 
was made by Judge Hansen, Los An. 
geles Superior Court, in July 1940, 


ist 


her 


Concrete Hinges Tested 


In concrete bridges, especially 
those of long span, some form of 
articulation is desirable at the base 
of vertical members, in order to avoid 
high deformation stresses resulting 
from temperature changes and shrink: 
age of concrete. As part of an investi- 
gation of rigid-frame bridge design. 
tests of structural hinges of rein. 
forced-concrete have been made at 
the University of Illinois, in coopera. 
tion with the Portland Cement Asso- 
ciation. These tests are reported by 
Ralph W. Kluge in Bulletin 322 o! 
the engineering experiment station o! 
the University. 

While no definite conclusions are 
presented, important results of th 
tests may be summarized as follows: 
(1) The measured strength of hinges 
under vertical load was equal to 0! 
even greater than the 
strength; (2) certain types of hinges 
tested under oblique load compared 
favorably with the requirements 0! 
rigid-frame highway bridges of me- 
dium spans, and with improvements 
in hinge details higher strengths ma) 
be expected; (3) the hinges were 
sufficiently flexible to permit an an- 
gular rotation as large as 0.004 radian 
without structural damage; (4) there 
was no evidence of deterioration un- 
der repeated rotation after 10,000 
reversals of the above movement: 
(5) ultimate strength of the hinges 
was not affected materially by com 
bining this forced rotation with a 


computed 


vertical load. 


(Continued on p. 118 


e ENGINEERING NEWS-RECORD 








| New AIR-POWER Unit 


Makes Ss mall Jobs More Profitable 


; e cE cubic feet free air per 
e . ( 


minute actually delivered 


Two-Stage Portable 


This handy little compressor known as the D-6Q—and the air tools 
it will operate—make an ideal Compressed-Air Outfit for odd jobs and 
small contracts. You can take it anywhere—anytime. It’s a gasoline 
unit ready to go to work without waiting.for power connections. 


Being small and inexpensive, the D-60 enables many contractors 
and municipal service departments to speed up their work by putting 
Air Tools on their jobs. 


On big contracts, the D-6O0 can handle the smaller or urgent here- 
and-there jobs, eliminating transportation and tie-up of larger units. 


The D-60 has the same high quality of design and 

construction which is characteristic of the larger I-R 

Portables. The compressor was designed for one pur- 

pose—to compress air. The engine was engineered to 

fit it. These are built together as one rigid, unified 

assembly. Separate crankcases and lubrication systems 

eliminate the hazards of unburned gasoline fumes get- 

"r\e | -Rand ting into the compressed air. Engine and compressor 

each have their own properly engineered cooling sys- 

Broadway, New York tems. Because of its “built-in reliability”, the D-60 
Offices or Distributors will still be on the job after years of service. 


| Cities the World Over. Send for Form 2688 (939-2) ; Ree 






The most complete line of Two-Stage Air-Cooled Portable Compressors 
85 cfm 160 cfm 3 | 





(Continued from p. 11: 


Water Treatment at S¢. Pay! 


| Filtration of water at Si. Pay. 
| Minn., in 1939, averaged a ost of 
| $8.80 per million gallons filtered, for 
| a daily average of 23.19 mg treated 
and filtered, as shown by the annual 
report of the Board of Water Com. 
missioners. Filter effluent averaged 
24.12 mg daily, and water delivered 
| to city mains, 22.75 mg. Backwash 
water for the filters was 1.91 per cent 
_ of the total amount of water, and the 
periods between washings averaged 
52 hours. 

| Treatment of the water averaged: 
| aluminum sulphate, 21.62 grains per 
gal.; liquid chlorine, 0.89, and am. 
monium sulphate, 0.15. The corre. 
sponding costs for the three chemicals 
| were $2.29, 39c., and 7c., or a total 

| of $2.75 per mg. 
A filter addition, with water soft. 
a ” ening equipment, was completed in 
WHAT WE nN FFD FD WAS WI N GS ' | 1939, and 2,700 ft. of 20-in. steel pipe 
* | was laid, being tunneled under the 
= | union station tracks and the Missis- 
Wirn susiness picking up, we simply couldn't keep | sippi River. This pipe replaced a 16. 
abreast of orders by using old-fashioned blue prints. in. cast-iron pipeline laid in 1888, and 
“So we added wings to our print production—speeded neat, ney or cage 5h or eae 


: ; : Te : mated at 400 mg. Collection of sewer 
it up substantially —by installing simple, compact equip- rentals was begun by the Board on 





ment for making Bruning Black and White Prints! Jan. 1, 1939, under order from the 


“Now, with our Bruning Mercury “75” Printer and City Council. 
No. 154 BW developing machine, we get 
better, black-line prints much faster than 
with blue printing. There is no time-wasting “Safe Water" Signs 
washing and drying of prints; no objection- Must be Conspicuous 
able gases or vapors are used in developing. 


ops Z From a survey of roadside “Water 
Incidentally, BW equipment has cut Supply Approved” signs at cities hav- 


our electric current costs 7%. And, by using ing approved supplies, the South 
BW sheets cut to the exact size of our trac- Dakota State Board of Health finds 
ings, we save the time, cost and waste of Typical of the Bruning equip that these are not always so located 


trimming.” ment which helps make such sav- as to attract attention of the travel- 


ings possible is this new Bruning . . 5 
ese 
Mercury "75" Printer. It oper- ing public. In some states th 


ates at a speed of 20 feet per signs are often located on the post 
i h J i | N G Since 1897 minute, with medium speed BW carrying the name of the city. Where 
paper—uses only 4,400 watts. this cannot be done, the sign might 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING porbberg2 oF acetal Ns dt! be placed on a post directly behind 
quartz lamp has a guaranteed i : ; 
and above the city sign, thus avoid- 


New York * Chicago * Los Angeles * Boston * Detroit lamp life of 1000 bewrs! Mail ; a 
Houston * Newark * Kansas City * Milwaukee * St. Louis the coupon for free booklet ! ing an additional obstruction to high- 
Pittsburgh * Son Francisco * Seattle way maintenance equipment. Where 


| the signs were found defaced, they 
SSRSSSSSHSSSEASSSASSSSSKSSHESREKCCCREEHERCERESERERERERSRESE RE RSSeeeee eee Rees eee, 


2 | were always located in the extreme 
CHARLES BRUNING CO., Inc. * New York: 100 Reade Street 1048-180¢ 


oad sia See noe tt eaten aceon outskirts or even outside the city 
ica, : ‘mout Art * es: * e venue . . . . . 
- - iw limits. The Board, in its bulletin 
Please send me your free booklet, ‘New Light on Prints.” 


The Clarifier, offers these suggestions 
for the consideration of cities which 
have “approved” water supplies, and 
urges their adoption because peo 
ple are interested in finding safe 
water. 
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City State 
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